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ABSTRACT 

The o v e r a l l  t a s k  of t h i s  program w a s  t o  provide  an  
assessment of c u r r e n t l y  a v a i l a b l e  technology f o r  t r e a t i n g  com- 
mercial low-level r a d i o a c t i v e  waste (LLRW), t o  i n i t i a t e  develop- 
ment OE a methodology f o r  choosing one technology f o r  a g iven  
a p p l i c a t i o n ,  and t o  i d e n t i f y  r e s e a r c h  needed t o  improve c u r r e n t  
t r ea tmen t  techniques  and d e c i s i o n  methodology. The r e s u l t i n g  
r e p o r t  i s  i s s u e d  i n  f o u r  volumes. Volume 3 of t h i s  series i s  a 
c o l l e c t i o n  of a b s t r a c t s  of most of t h e  r e f e r e n c e  documents used 
f o r  t h i s  study. Because of t he  l a r g e  volume of l i t e ra ture ,  t h e  
a b s t r a c t s  have been p r i n t e d  i n  two s e p a r a t e  p a r t s .  

Volume 3 ,  p a r t  1 p r e s e n t s  a b s t r a c t s  of t h e  open l i t e r a t u r e  
r e l a t i n g  t o  LLRW t r ea tmen t  methodologies. Some of t h e s e  
r e f e r e n c e s  p e r t a i n  t o  t r ea tmen t  processes  f o r  hazardous wastes 
t h a t  may a l s o  be a p p l i c a b l e  t o  LLRW management. A l l  a b s t r a c t s  
have been l i m i t e d  t o  21 l i n e s  ( f o r  b r e v i t y ) ,  bu t  each a b s t r a c t  
c o n t a i n s  s u f f i c i e n t  in format ion  t o  enab le  t h e  r eade r  t o  d e t e r -  
mine t h e  p o t e n t i a l  u se fu lness  of t h e  source  document and t o  
l o c a t e  each a r t ic le .  The a b s t r a c t s  are ar ranged  a l p h a b e t i c a l l y  
by au thor  o r  o r g a n i z a t i o n ,  and indexed by keyword. 





VOLUME 3. BIBLIBGRAPHIC ABSTRACTS OF SIGNIFICANT SOURCE DOCUMENTS 

. 

PART 1. Open-Literature Abstracts forJow-Level Radioactive Waste 

TNTRQDUCTION 

A thorough literature search is an important part of this comprehen- 

sive assessment of low-level radioactive waste (LLBW) management. The 

literature was found to contain a wealth of information that was often 

overlooked i n  considerations concerning treatment, storage, disposal, and 

transportation (TSDT) processes. The primary reason for this neglect has 

been the lack of a single document samar iz ing  these references. 

The reference listing compiled by the assessment staff during the 

course of th fs  work became S O  large and unwieldy that the need for a 

bibliography of LLRW-related literature became obvious. 

concluded that others in the field could also benefit from an  up-to-date 

lEsting, in abstract form, of this informtloa? that could be useful t o  

them In making important decishons about TSDT processes in LLRW manage- 

ment. 

Staft: members 

Because of the large volume of literature in this field, these 

Volume 3,  abstracts have been published in two separate documents: 

Part I: Open-Literature Abstracts f o r  Low-Level Radioactive Wastes, and 

Volume 3 ,  Part 2: Bibliography for Treatment, Storage, Disposal, and 

Transportation Regulatory Constraints. Part 1 presents abstracts of the 

open literature relating to LLRW treatment methodologies. Some of these 

references pertain to treatment processes for hazardous wastes that may 

a l s o  be applicable to LLRW management. Part 2 presents abstracts of the 

voluminous regulatory constraint documents that relate to all phases oE 

LLRW management. This latter bfbhiography was prepared by personnel of 

Sargent and Lundy Englneera, under subcontract to O W ,  

torial changes were incorporated. 

Only &nor edi- 

When the open-literature abstract provided for the article was suf- 

ficient, it was used intact in this Part 1 bibliography. In most cases, 

the abstracts were augmented by the assessment staff. A l l  abstracts have 

been limited to 21 lines ( f o r  brevlty), but each abstract should contain 

enough information to enable the reader to determine the potential use- 

fu lness  of the  source document. Infomation enabling the reader to locate 
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each  article is  also presented. T o  make the b ib l iog raphy  even more use- 

f u l ,  the  a b s t r a c t s  are ar ranged  a l p h a b e t i c a l l y  by author or o r g a n i z a t i o n ,  

and indexed by keyword. 

The f i n a l  co i i s fdera t ion ,  when a compi la t ton  of t h i s  k ind  is 

completed, i s  how t o  deternine its use fu lness .  I f  t hose  b l b l i o g r a p h i e s  

provide  a s i g n i f i c a n t  s e r v i c e ,  perhaps means can be found t o  update  them 

annuaI1y. Readers are encouraged t o  send comments concerning t h e  use- 

fulness of t h e  b i b l l o g r a p h i e s  i n  Part 1 and Part 2 of Voliime 3 t o  

B .  R. Rodgers o r  R. L. JollSey, Oak Ridge Na t iona l  Laboratory,  P.O. Box X, 

Oak Ridge, Tennessee 37831. 
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AN INVESTIGATION OF FLUIDIZED-BED BIOLOGICAL DENITRIFICATION 
GAT-S-32, Goodyear Atomic Corporation/DOE, December 1982. 

The introduction of fluidized-bed technology into the field of wastewater 
treatment, and specifically biological denitrification, is a comparatively 
recent development. 
wastewater passes upward through a bed of fine support particles, such as 
sand or granular coal, at sufficient velocity to cause motion or fluidiza- 
tion of the media. This mode of operation avoids the clogging problems 
encountered under packed-bed operation while providing a surface area more 
than an order of magnitude greater than the packed bed; this allows for 
extremely high biomass concentrations in the reactor. These high biomass 
concentrations allow substrate conversion efficiencies much greater than 
those possible in conventional biological reactors. 

In fluidized-bed biological denitrification, 

Aerojet Energy Conversion Company 

VOLUME REDUCTION SYSTEM - COMPLETE LOW-LEVEL RADIOACTIVE WASTE 
PROCESSING 
AECCWMS-VR-1282/1000, Promotional Brochure, Aerojet Energy Conversion 
Company, circa 1984. 

Low-level radioactive wastes generated at nuclear power plants present an 
ever-increasing disposal problem for the nuclear utility industry, The 
primary problems of disposal practices at nuclear power plants are: util- 
ity waste allocation reductions at commercial burial sites; high-priced 
service contracts for mobile solidification systems; and escalating 
burial, inspection, and transportation rates. 

Utilities are increasing their capital expenditures to procure systems 
that guarantee efficient, state-of-the-art processing of radioactive 
wastes. Maximum volume reduction provided by a reliable system is the 
requirement - Aerojet's Volume Reduction System is an example. The 
fluidized-bed incinerator is the process used, and by using two process 
vessels, liquid and combustible wastes can be processed simultaneously. 
The end product from the Aerojet Volume Reduction System can be immobi- 
lized in polymer, cement, and bitumen solidification systems supplied by 
several companies. Nine Aerojet systems have been sold in the United 
States e 
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A i r  Force Engineering B Serwlceta Laboratory - 

This  
dous 
l i s t  

FY 85 R&D PROJECT DESCRLPTLONS - ESE EWIRONICS DPVXSION 
A i r  Force Engineering h Services Center,  Tyndal.1 M M ,  F l o r i d a ,  J u l y  1984. 

a r t i c l e  inc ludes  t h e  R&D p r o j e c t  d e s c r i p t i o n s  as fo l lows:  (1) hazar- 
wastes - 31 l i s t i n g s ,  and ( 2 )  Mre Force fue l s  and chemicals - 31 
ngs .) 

NEW BLTERNATLVES FOR PROCESSING LOW- AND MEDIUM-LEVEL LIQUID WASTES 
F u e l  ReprocessIng/Fren@h CEA, March 1984, pp. 2-163 t o  2-176. 

A f t e r  a b r i e f  p r e s e n t a t i o n  of the actual scheme f o r  low- leve l  and 
in t e rmed ia t e - l eve l  r a d i o a c t i v e  l i q u i d  waste t rea tment  i n  t h e  IWW 

r ep rocess ing  plant of ""La IIague," t he  new t r ends  i n  r e sea rch  and 
development s t u d i e s  are presented. 

In a f i r s t  s t e p ,  the t o t a l  amount o f  low l e v e l  and in t e rmed ia t e - l eve l  
wastes could be concent ra ted  by d i s t l l l a t i o n ,  with d i s p o s a l  of conden- 
sates,  Concent ra tes ,  p r i o r  t o  conditfoning, could be treated by chem- 
i c a l  precfpftation OK by mineral ion exchangers. The s a l i n e  
s o l u t i o n ,  then  f ree  oE major rad ionucl fden  could be Pimobilized i n  
bitumen and s e n t  f o r  d i s p o s a l  i n  s u r f a c e  s t o r a g e  cond i t ions .  The 
s o l l d  r e s i d u a l  f r a c t i o n ,  s ludges  o r  s a t u r a t e d  i o n  exchangers, could be 
converted t o  oxides  and s i n t e r e d  f o r  deep geo log ica l  d i s p o s a l ,  



Allen, c. R e  

RADIOACTIVE ACID DIGZSTION TEST UNIT (RALITU) - 1980 
HEDL-SA 2239, Harnford Engineering Development Laboratory, 1980, 

The Radioactive Acid Digestion Test Unit (IZADTU) was constructed at 
the Banford Site, Richland, WA, to demonstrate applicatton of the acid 
digestdon process €or treating combustible transuranic wastes and 
scrap materials. Using its original tray digester vessel, lRADTu 
recently completed a sixlnonth campaign of processing potentially con- 
tadnated non-glove-box wastes from a Hanford plutonium facility. 
During the campaign, 27100 kg of largely cellulosic wastes was pro- 
cessed at an average sustained processing rate of 3 kg/h (limited by 
the acid-waste contact and the water boiloff rate from the acid 
feeds).  On-line operating efficiency was nearly 502, averaged over 
12 h/d, for 5 d/week. After shutdown, a new annular high-rate 
digester was installed for testing that demonstrated a sustained capac- 
i t y  of 8 to 10 kg/h with greatly improved contact between the digestion 
a r l d  and the waste. The new unit began processing low-level waste from 
Hanford's Z-Plant during June 1980. Plutonium levels in the processed 
waste will be increased gradually as operating experience is gained. 
Processing recoverable scrap is expected to begin in the last quarter of 
CY 1980. 

American Nuclear Society 

TRANSACTIONS OF THE AMERICAN NUCLEAR SOCIETY 
Vol, 4 3 ,  pp. 127-33, November 1982. 

'"Waste Volume Reduction Through Treatment and Minimizing Generation'" 
includes the following articles: 

1. 

2. 
3.  
4 .  
5. 
6 .  
7. 
8.  

Decontamination of Uranium-Contaminated Solid Waste to Releasable 
Levels 
Advances in Decontamination Technology 
Radwaste Volume Reduction and Solidification by General Electric 
Evaluation o f  an Asphalt System for an Operating BWR 
Radwaste Volume Reduction Using Mobile Processing Equipment 
Technologies for Destroying Low-Level Radioactive Waste Nitrate 
A Survey of Contaminated O i l  Treatment Alternatives 
Identification of Radwaste Sources and Reduction Techniques, 
EPRI Project RP1557-3 
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TRANSACTIONS OF THE APlERBCAN W C L E U  SOCIETY 
Vola 45, October-November 1983. 

"Low-Level Waste Management I"' i nc ludes  the fo l lowing  articles : 

1. Liquid Itadwaste: An In-Depth Analysis o f  Source,  Storage 

2. Evaluation of a Processing Technique for I m o b i l i a a t i a n  of 

3. Resin Waste Management f a r  Nuclear Reactors 
4. Wet k i d a t i o n  off Spent Ion-Exchange Resins and F i l t e r  Sludges 
5. Decomposition of a ItadPoactive Ion-Exchange Resin by a Pyrolysis 

6 .  TRU Waste Impact 

Treatment,  T ranspor t a t ion ,  and Disposal  

Low-Level Waste 

Technique 

TRANSACTIONS OF THE APEiKICm NUCLEAR SOCIETY 
Vol *I 45 0ctober-NOvem.ber 1983. 

"Low-Level Waste Management IT'@ i nc ludes  the following articles: 

1. Steam Generator kcontawina t ion  Waste: Fac to r s  Af fec t ing  

2. A New Waste Form f o r  Ian-Exchangers 
3, ~emsvsnl o f  Radioactive Cobalt from Highly S a l l n e  Streams 
4 ,  Diffusion-Bonded HGHS F i l t e r  for BWR Coollmg Water 
5. 
6 .  Low-Level Power Plant Cement S o l i d i f i e d  Waste Leachirag Study 

Process  System S e l e c t i o n  

Sludge Kem~val i n  b d w a s t e  C o l l e c t i o n  Tank 

s t r y  of Trench Leachates  from b x e y  F l a t s  Disposal S i t e  
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American Nuclear Society 

TRANSACTIONS OF TJ3E AMERICAN NUCLEAR SOCIETY 
Vol. 45, October-November 1983. 

"Low-Level Waste Processing and Economics" includes the following 
articles : 

1. Economics of Low-Level Radioactive Waste Disposal Facilities 
2. Economic Incentives to Combine @-Site Storage with a Radwaste 

Volume Reduction System Retrofit 
3. Concentration of Radioactive Waste Using a Solar Collector System 
4. Capital and Operating Costs of LWR Low-Level Radwaste Volume 

Reduction Installations for Disposal Planning 
5. Sensitivity of Low-Level Waste Disposal Costs to Volume Reduetion 

Scenarios 
6 .  The Impact of Disposal Regulations on Volume Reduction Economics 

b r i c a n  Nuclear Society 

PROCEEDINGS - FUEL REPROCESSING AND WASTE MANAGEMENT - INTERNATIONAL 
TOPICAL MEETING 
Vol. I ,  American Nuclear Society, August 1984. 

The following papers were presented: 

1 .  Plenary: Overview of Reprocessing and Waste Management 
2. Activities - 7 papers 
3. 
4 .  
5.  
6 .  
7. Chemistry TI - 7 papers 
8. Low-Level, Intermediate-Level, and TRU Waste 1 - 5 papers 

High-Level Waste I - 7 papers 
Chemistry I - 7 papers 
Spent Fuel Management Options - 5 papers 
High-Level Waste I1 - 7 papers 
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PROCEEDINGS - FUEL REPROCESSING AND WASTE ~~~~E~~~ - INTE'RNATPOt~AP, 
TOPICAL MEETING 
Vol. 2, August 1984. 

The fo l lowing  papers were presented :  

1. Equipment Design I - 7 papers 
2, Fuel Storage - 7 papers 
3.  Low-Level, Intermedtate-Level,  and TRU Waste 11 - 5 papers 
4 .  
5. Off-Gas Technology - 7 papers  
6 .  Equipment Deskgn I1 - 7 papers 
7. 
8. Meeting Attendees 

Breeder F u e l  Reprosessing H - 6 papers 

Breeder Fuel Reprocessing P I  - 6 papers  

GEWKkTORS: CHOOSE INCINERATION SYSTEMS WITH CARE 
Hazardous Materials and Waste Hanagemenat, pp. 27-28, 
September-October 1984. 

To best ensure t h e  i n s t a l l a t i o n  of a s u c c e s s f u l  system, waste g e n e r a t o r s  
should e q u i p  thenselves with a knowledge of t h e i r  wastes, their o p t i o n s ,  
and their s u p p l i e r s .  In p repa r ing  t o  determine the needs f o r  an  i n c i n e r a -  
t i o n  system, two elements should be cons idered  be fo re  any others;: waste 
CQmpOsitiOn and flow, In a d d i t i o n ,  it: is prudent t o  anticipate and con- 
sider f u t u r e  changes i n  t h e  waste generated.  Most basteally, hazardous 
wastes can be d iv ided  i n t o  three groups: (1) pure o rgan ic s ;  ( 2 )  acid-  
producing wastes; ( 3 )  and ash-producing wastes. 

I f  a d e c i s i o n  is made t o  i n c i n e r a t e  on - s i t e ,  waste generators must become. 
acqualn ted  wl. t h  the types  of systems a v a i l a b l e .  Comnnun choices  bnc lude :  
(1) l i q u i d  i n j e c t i o n  i n c i n e r a t o r s ,  (2) rotary k i l n s ,  ( 3 )  f lu id ized-bed  
fncinerators, and ( 4 )  I t i p l e - h e a r t h  i n c i n e r a t o r s  

CertaBn cr i ter ia  should be consddered i n  s e l e c t i n g  t h e  most e f f e c t i v e  
s u p p l i e r .  It is impor tan t  t o  ensure t h a t  those selected possess adequate 
expe r i ence  in water i n c i n e r a t i o n  and i n  t h e  i n c i n e r a t i o n  of a g e n e r a t o r ' s  
p a r t i c u l a r  wastes" 
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GLASS FURNACE PROJECT; OCTOBER 1982-WRCH 1983 ~~-~~~~~ Elorasanto Research Corporation/DOE, May 1983. 

kn the Glass Furnace Project currently under way at Mound Laboratory, a 
treatment technology f o r  a low-level radioactive waste is being evaluated 
t h a t  will combine volume reduction and immobilization in one step. 
In i t i a l .  work focused on demonstrating the a b i l i t y  of the furnace to effh- 
cfently Incinerate nonradioactive, simulated power-plant waste and on 
determining the adequacy of immobillzation in a soda-lfme s i l ica  matrix. 
Further evaluation o f  the system will involve a demonstration of the com- 
' ~ P ~ S ~ L Q R I  and containment of radloactive waste. In preparatfon for this 

hase of the program, preliminary investigation and design work were 
~ondueteit  during the past six months, 

EPA, 1984, 

The purpose of thls preliminary or feasibility study was to demonstrate 
that : 

1. a dog could track chemicals that humans had defined as toxic 
and/or hazardous; 

2. the dog could locate very small quantities of these chemicsle in 
eavfronmental situations that approximated old disposal sites or  
small leaks from buried tanks and drums; 
a dog could be trained to assist i n  defining an area contaminated 
with toxic  or hazardous chemicals or to indicate contaminated 
equipment at such a site; and 

4 .  that such work could be carried out w i l t h  nninPrnal r i s k  to both dog 
and handler while offering a safety benefit to those working 
in the area living nearby. 

3. 

In view of the experience during the project, additional work is warranted 
on t h e  use of canine detection, both t o  improve confidence in the capabi- 
lities of the technique and to identify and explore specific applfcations 
where the (fog's olfactory ability may offer unique operational advantages, 
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Ashwood, T. L. 

COMPILATION OF DOE 'UAZAIRDOUS WASTE HANDLING TECHNOLOGIES - FINAL 
DRAFT 
Oak Ridge National Laboratory/HWP/DOE, September 1983. 

This report w a s  prepared from responses to a request for information on 
existing hazardous waste handling technologies. In some eases, the 
responses were supplemented by reviews of published reports. However, no 
attempt has been made to verify reported information. 

T h e  purpose of this report is simply to provide a starting point for  
information exchange among DOE facilities on the subject of hazardous 
waste technologies. Radwastes were included because of potential transfer 
of technology to hazardous wastes. As additional information becomes 
availablebthe report will be updated. 

Each of the data sheets in this report provides a brief summary of the 
technology used, the category of wastes involved, and a reference for 
further information. The data sheeta are organzjied by technology t ype .  

HAZARDOUS CHEMICAL DEFENSE WASTE MAGEMECNT PROGRAM - PY 1984 
SITE VISIT SUMMARY REPORT 
DOE/HWP-3, Oak Ridge National Laboratsry/HW/DOE, February 1985. 

Site visits were being made to each of the DOE defense installations to 
understand their missions, organizations, and operations and t o  identify 
the technologies being used and to pinpoint those that are still needed 
f o r  efficient hazardous waste management. 

The primary objective of the s i t e  visits was to establish a rapport 
between the  sites and the NkJP s ta f f .  A secondary objective was to gain 
spec t f ic  informatton on each site's hazardous waste managwent practices 
ana problems e 

Seventeen sites were visited, and each s i t e  visit was documented in a Site 
W a l t  Report (SVK), whth distribution liislieed to the S G O ,  ORO, and the 
Field Office respsnsfble f o r  the site. The giirpose of this saimlrmry report 
is to present the general results to a broader a ~ d i e n c e .  
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Associated Technologies Pnc. 

AT1 INCINERATOR AT REGIONAL KADWASTE FACILITY I N  NORTH CAROLINA WILL 
REDUCE OVER 2400 TONS OF DRY ACTIVE WASTE BY A FACTOR OF 20 TO 40 
News Release #AT1 082284, Associated Technologies Inc. ,  1984 

A r e g i o n a l ,  low-level radwaste  i n c i n e r a t o r  f a c i l i t y  designed t o  s e r v i c e  
t h e  s ta tes  i n  t h e  Southeas te rn  Compact, w a s  r e c e n t l y  announced by U.S. 
Ecology, Inc.  A c o n t r a c t  f o r  t h e  des ign  and c o n s t r u c t i o n  of t h e  f a c i l i t y ,  
i n c l u d i n g  t h e  des ign  and supply of the  i n c i n e r a t i o n  system, has  been 
awarded t o  Assoc ia ted  Technologies Inc. (ATP) of C h a r l o t t e ,  North 
Caro l ina .  The i n c i n e r a t o r  w i l l  be capable  of reducing over  2400 t o n s  of' 
DAW by a f a c t o r  of 20 t o  40. Four types  of waste can be i n c i n e r a t e d ,  
e i t h e r  s e p a r a t e l y  o r  i n  any combination. They are Dry Active Waste (DAW), 
p a t h o l o g i c a l  waste, s c i n t i l l a t i o n  f l u i d s ,  and t u r b i n e  o i l .  The AT1 incSn- 
e r a t o r  volume reduc t ion  f a c t o r  f o r  precompacted DAW w i l l  t y p i c a l l y  be 
from 20 t o  2 4 : 1 ,  depending upon t h e  w a s t e  form. For S c i n t i l l a t i o n  f l u i d s  
and t u r b i n e  o i l ,  t h e  volume r e d u c t i o n  f a c t o r  w i l l  be 99:l. The inc ine ra -  
t o r  a sh  w i l l  be packaged i n  55-gallon drums f o r  shipment t o  a b u r i a l  site. 
One o€ t h e  t w o  sites p r e s e n t l y  being cons idered  f o r  t h e  r e g i o n a l  i nc ine ra -  
t o r  is i n  nor thwes tern  Bladen County, which i s  t h e  s i te  named by U.S. 
Ecology i n  t h e i r  i n i t i a l  a p p l i c a t i o n ,  and t h e  o t h e r  is i n  Wayne County, 
f o r  which an op t ion  i s  being sought.  

Associated Technologies  Inc. TECHNOTES 

INCINERATION OF RADWSTE TO ACHIEVE VOLUME REDUCTION 
Vol. 1, No, 2 - Promotional Brochure, Associated Technologies Xnc., 
1984. 

The g r e a t e s t  volume reduc t ion  of many k inds  of r a d i o a c t i v e  waste is  
achieved through i n c i n e r a t i o n .  However, i n c i n e r a t i n g  r a d i o a c t i v e  waste 
has  not  y e t  become an  i n d u s t r y  practice. The reasons  are many and va r i ed ,  
The purpose of t h e  TECH NOTES i s  t o  r e p o r t  on two success  s t o r i e s .  

One of them i s  an i n s t i t u t i o n a l  s i z e  i n c i n e r a t o r  l oca t ed  at t h e  Un ive r s i ty  
of Maryland at BaltLrnore (UMB), and t h e  o t h e r  i s  t h e  f i r s t  of i t s  kind ,  
t h e  r e c e n t l y  announced l a r g e ,  r e g i o n a l  f a c i l i t y  t h a t  w i l l  be l o c a t e d  f n  
North Caro l ina  and ope ra t ed  conunercialEy by U.S. Ecology (USE).  Both t h e  
UMB and USE i n c i n e r a t o r  s y s t e m  are t h e  des ign  of Associated .Technologies 
Inc, (AT13 of C h a r l o t t e ,  WC, and both use t h e  con t ro f l ed -a i r  i n c i n e r a t i o n  
concept  I 
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MODIPTCATION OF AN E X I S T I N G  RADWASTE FACILITY TO PROVIDE ONSITE 
LOW-LEVEL WASTE STORAGE 
Waste Management '85, Proceedings of the Symposium on Waste 
Hanragemene: at Tucson, Arizona, K. G, P o s t ,  ed., Vol. 2, pp. 4 2 3 - 6 ,  
March 1985. 

The d e c i s i o n  of whether or n o t  t o  i n s t a l l  ons i te  storage capacity f o r  Iov- 
level rad1 oac t ive  w a s t e  is d i c t a t e d  by individual.  u t i l i t y  circumstances 

nwealth Edison has decided t o  constrcact f a c i l i t i e s  t o  s t o r e  l o ~ - k ~ e k  
radwaste o n s i t e  a t  each sf t h e i r  f o u r  o p e r a t i n g  nucl.ear s t a t i o n s ,  and they 
p lan  t o  have those  f a c i l i t i e s  i n  ope ra t ion  by January 1986. AC Dresden, 
that oiis3te s t o r a g e  capac i ty  i s  being provided by modifying an e x i s t i n g  
radwaste buf ld ing  which a l r eady  has i n s t a l l e d  a remotely-operated 
precision-placement t y p e  crane. The purposes o f  t h i s  paper are t o  
d e s c r i b e :  ( 1 )  how Commonwealth Edlsorr arrived a t  t h e  decision to  
c o n s t r u c t  o n s i t e  storage f a c i l i t i e s  as a hedge a g a i n s t  p o s s i b l e  d i s r u p t i o n  
o f  b u r i a l  s i t e  s v a i l a h i l l t y  i n  January ,  1985, (23 why the d e s i r e  to mini- 
mize t h e  cap i ta l  investment for t h i s  protection l e d  t o  selection of an 
uncomplicated design f o r  t h e i r  ' s t anda rd"  f a c i l i t y  and t o  the dccis ion t o  
modify an e x i s t i n g  b u i l d i n g  a t  Dresden r a t h e r  than  con t ruc t  a new one, aixl 
( 3 )  what i s  being done t u  adapt  tlw Wesden 1 Deconta~nat~on/Ra~~%aaste 
Bui ld ing  f o r  extended o n s i t e  storage. 

WASTE MANAGEMENT CONSULTING 
Promotional Brochure PB-256-lM, Babcoek $r Wilcsx, March 1985. 

Babcack & Wilcox's Waste Management Consirlting Se rv ice  of Eers comnprehen- 
s i v e  program which can h e l p  reduce the q u a n t i t y  o f  r a d i o a c t i v e  waste 
genemratcd i n  a p l a n t ,  l i m i t  the amount o f  inaterid that must be bur led ,  
and reduce costs  t o  ope ra t e  waste processing f a c i l i t i e s  and systems, 
i n c l u d i n g  l i q u i d  waste evaporators i o n  exchange systems. 

Examples of t h e  types o f  s o l u t i o n s  provided inc lude :  

1. volume reduc t ion  through methods such as i n c i n e r a t i o n  and 
compaction; 

2 radwaste s y s t e m  
3. evapora to r s ,  and 
4 .  i o n  exchange QptimiZatton.  
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Bra - 
WET OXIDATION FOR INDUSTRIAI, WASTE TREATMJ3N'T 
Gkaemfcal Engineering Progress, Val. 81, No, 3 ,  pp. 52-56, March 1985, 

A design and economic evaluation of the wet-oxidatton process has been 
applied t o  the treatment of a problem wastewater stream produced in an 
existlng petrochemical facility. The waste posed a problem because it 
inhibited the biological treatment: facility at the plant site, Thus, it 
was being barrelled and hauled at considerable expense. Wet oxldation is 
an attractive alternative because the biological inhibition i s  reduced and 
energy recovery from the relatively high-COD waste i s  feasible. The plant 
can utilize the energy recovered elther in the form of 450-kPa (lio-psig) 
process steam or as boPler  feed water preheat. 

For those wastes that are not biotreatable, wet oxidation 1s an econod- 
eally attractive method of treatment in reducing oxygen demand and 
altering the biotreatability. Further, when biological treatment changes 
are based on COD, the cost of wet oxidatkon is not  much greater than typi- 
cal municipal industrial charges, 

I N - P M T  LOWLEVEL WWASTE T E ~ ~ ~ Q ~ ~ ~ Y  NEEDS 
EPRI  NP-3117, NUS Csrporation/EPRI, May 1983. 

An industry-wide survey of current Pow-level. radwaste technology was con- 
ducted t o  formulate a u n i f i e d  low-level radwaste technology improvement 
program, The survey reviews present designs and applications of various 
materials, components, and systems at both PwKs and BWRs. The performance 
of each subsystem of a plant radwaste management system is reviewed, and 
present problems relating to process design and plant operatlon and main- 
tenance are discussed. The needs generated by these problems are iden- 
tiffed and reviewed In order to develop a comprehensive R&D program 
dedicated to improving radwaste management technology. A program made up 
of three subprograms is proposed. The three parts are: (1) existing 
waste generation and treatment systems, (2) alternative technologies, and 
(3) alternative operation and maintenance practice. 

Alternatives for the objectlves, management, monitoring, implementation, 
sponsorsip, scheduling, budget, and goals of each subprogram are described 
in t h i s  report. 
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MOBILE SOTAIDIFICATZON SYSTEM INTERFACE 
Waste Management '85, Proceedings of the SymposBurn on Waste 
Management at Tucson, Arizona, R. e. P o s t ,  e d . ,  Vol. 2, pp. 427-31, 
March 1985. 

This paper discusses design considerations for mobile solidification 
system fnterfaees at the Clinton Power Station. A descriptton of the 
mobile interface design is presented. The details regarding the pipe 
routing, valve selection, and flushing provisions are included. The 
mobile solidification station, which centralizes all the interface 
requirements, i s  described. The control logic and new control panel are 
ais0 discussede 

DISPOSAL OF PERCHLOROETHLYENE BOTTOMS BY MOLTEN SALT CONBUSTION 
AI-77-82, 
November 1977. 

Rockwell International/Oak Ridge National Laboratory, 

In the Molten Salt Combustion Process, waste and ais are continuously 
introduced beneath the surface o f  a sodium carbonate-containing melt at 
850 t o  95Q°C. The intlmate contact of the hot melt, air, and waste provi- 
des for complete and immediate destruction of the combustible material. 
Acidic gases such as I i C l  (produced from chlorinated organlc compounds) are 
instantly neutralized and absorbed by the alkal ine  Ma2C03 After removal 
of particulates in a cyclone and a baghouse, the clean off-gases produced, 
C02 and H20 (in addition t o  N2 and 021, are released t o  the atmosphere, 
The temperatures of combustion are t o o  low t~ permit any significant 
amounts o f  nitrogen oxides to form by fixation of the nitrogren in the 
air. T h e  noncombustible ash and inorganic combustion products ( e . g c  I 

M a C l )  are rerained in the melt which i s  discharged from the furnace and 
dissolved in water. Ash i s  removed by filtration and the ftltrate is pro- 
cessed to separate NazCO3, which is returned to the ccmbaxstor. The t e s t  
program consisted of three general- areas: (1)  cambuatloim o f  the per- 
ehlorsethylene bottoms, (2)  recowry o f  the uranium from spent melt, and 
( 3 )  preparation o f  a pre l iminary  conceptual design of a system. 
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Barthoux, A. 

RECENT DEVELOPMENTS LN THE FIELD OF LOW- AND INTERIULEDIATE-LEVEL 
WASTE DISPOSAL I N  FRANCE 
Waste Management '85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. G. Pos t ,  ed., Vol. 1, pp. 37-40, 
March 1985. 

The French Government announced i n  mid-1984 t h e  d e c i s i o n  t o  s t a r t  a 
program f o r  c r e a t i n g  two new shallow-land r e p o s i t o r i e s  and publ ished a new 
"Fundamental S a f e t y  Rule" g i v i n g  t h e  framework of t h e  s a f e t y  requirements 
€or AM)RA (Agence Nat iona le  pour l a  g e s t i o n  des  k c h e t s  r a d i o a c t i f s ) .  A 
ser ies  of new a c t i o n s  has  been s t a r t e d  i n  t h e  f i e l d  of q u a l i t y  assurance  
t o  ,guarantee t h e  s a f e t y  of t h e  whole management system, i n c l u d i n g  t h e  
o p e r a t t o n s  c a r r i e d  o u t  by t h e  producers  f o r  t r e a t i n g  and c o n d i t i o n i n g  t h e  
waste. A comprehensive system has a l s o  been set  up t o  c a l c u l a t e  t h e  
d e t a i l e d  a c t i v i t y  p r e s e n t  i n  t h e  r e p o s i t o r y  and t o  d e f i n e  t h e  l o c a t i o n  of 
t h e  packages. Severa l  s u i t a b l e  zones have been nominated t o  start  t h e  
s i t e  i n v e s t € g a t i o n s .  Two sites must be proposed t o  t h e  government before  
the end OF 1985. A series of s t u d i e s  has  s t a r t e d  t o  improve t h e  d e s i g n  of 
t h e  r e p o s i t o r y  i n  t h e  l i g h t  of t h e  exper ience  gained a t  t h e  Cent re  de l a  
W C H E  

Bates. L. D.: Van Hoesen. S. D. 

DEVELOPMENT OF THE CENTKAL WASTE DISPOSAL FACIL CTY 
Waste Management '85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. G. Pos t ,  ed. ,  Vol. 2 ,  pp. 147-53, 
March 1985. 

The C e n t r a l  Waste Disposal  F a c i l i t y  i s  a proposed f a c i l i t y  f o r  sha l low-  
land  hnr - i a l  of low-level r a d i o a c t i v e  waste on t h e  Department of Energy's 
Oak Ridge Reserva t ion  near  Oak Ridge, Tennessee. The f a c i l i t y  development 
h a s  proceeded through s i t e  c h a r a c t e r i z a t i o n ,  f a c i l i t y  des ign ,  assessment 
9f envirotmerrtal  impacts v i a  pathways a n a l y s i s ,  and p r e p a r a t i o n  of an 
environmental  impact s ta tement .  The worst-case pathways a n a l y s i s  i n d i -  
c a t e d  t h a t  expected performance of t h e  f a c i l i t y  w a s  w i t h i n  the performance 
goa l  of 25 mrem/yr maximum o f f - s i t e  exposure as def ined  i n  t h e  Code of 
F e d e r a l  Regulat lons (10 CPK P a r t  61),  S i m i l a r  exposure c a l c u l a t i o n s  were 
also completed f o r  an a1 t e r n a t i v e  aboveground d i s p o s a l  op t ion ,  Due t o  
comments regard ing  t h e  applicability of the stated performance standard as 
well as r e l a t e d  q u e s t i o n s  on t h e  f a c i l i t y  d e s i g n ,  philosophy, and sltfxag, 
Furtlier development of t h e  fact  L L t y  has been de layed  pending K ~ S O I U ~ ~ O ~  of 
these i s s u e s ,  
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Baudiscb. E l * *  et a:. 

DAW VO1,IJT-E REDUCTION (VR) USTNG THE NEWLY DEVELOPED 20-17fN 
(22,000-TON) SUPERPACK - A N E W  GENERATION OF SUPERCOMPACTOR EQUIPMKNl?  
Waste Haaagenent ‘85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, K, G. P a s t ,  ed . ,  V o l .  2 ,  pp. 513-15, 
March 1985, 

During a b a c k f i t t i n g  campaign from September 1982 t o  September 1983, t h e  
Brunsbu t t c l  Nuclear P lan t  loca tpd  i n  West Germany, produced approximately 
100 tons of p re s sab le  waste, which was a l l  precompacted i n  more than  4000 
c a u s t i c  soda drums of 180 L each (47.5 U.S. g a l l o n s ) .  Some 2365 of t hese  
drurns have been transformed i n t o  658 drums o f  55-gal conten t  using:  t h e  
20-KN SUPERPACK (TM) OL Hansa-Projekt {‘ZIP) s e r v i c e d  by TNET Corporat ion 
i n  the United S t a t e s .  SUPERPACK i s  a space- and cost-saving so lu t jor i  f a r  
waste management, f u l f i l l i n g  a i l  s a f e t y  requirement s ,  

T h e  SUPERPACK used i n  Rrunsbut te l  gave a volume reduc t ion  € a c t o r  ( V U )  of 
3.6 f o r  di-urns which were preeompacted by a f a c t o r  of about fou r .  These 
r e s u l t s  are based on ail exper ience  of more than  4000 pressed  drums. T h i s  
i s  a very c o s t - e f f e c t i v e  low-level waste management technique;  the e q u i p -  
ment c o s t  w a s  amortized i n  less than one year .  A v a i l a b i l i t y  of the system 
w a s  b e t t e r  than 95% dur ing  i t s  f F r s t  year  of o p e r a t i o n .  

Beattv. R, M.: Livineston. R.  A.  

RAIINASTE PROCESSING AT THE ADVANCED TEST RRAGTOK FACILITY 
Waste Management ‘85, Proceedings of t he  Symposium on Waste 
Management a t  Tucson, Arizona,  R. G. Pos t ,  cd . ,  Vol.  2 ,  pp. 441-4, 
March 1985. 

The Advanced T e s t  Reactor  (ATK) i.s a 250-KW (thermal) water-cooled reactor 
Located a t  t h e  Idaho Nat ional  Engineer ing Laboratory.  The r e a c t o r  i s  used 
p r i m a r i l y  t o  tes t  m a t e r i a l s  i n  a r a d i a t i o n  environment f o r  defense- re la ted  
programs, Operat ion of t h i s  f a c i l i t y  i nc ludes  process ing  of r a d i o a c t i v e  
waste strearms i n  s o l i d ,  l i q u i d ,  and gaseous f o r u s .  Siiice t h e  materials 
t e s t e d  i n  r e a c t o r  experiment f a c i - l i t i e s  are sometim.es d e s t r u c t i v e l y  
t e s t e d ,  the cadwaste process c a p a b i l i t i e s  f o r  rxper i iaen ta l  f a c i l i t i e s  must 
be capable  of handl ing  a r e l a t i v e l y  wftle range of contaminat ion l e v e l s  i n  
t h e  waste s t r eam.  Modif ica t ions  t o  the  o r i g i n a l  p l a n t  (designed in 1967)  
have been concerned wi th  reducing t h e  volume and a c t i v i t y  l e v e l  of l i q u i d  
waste.  1:ncluded are modular f i l t r a t i o n  and ion-exchange u n i t s  that: were 
developed t o  convert  cana l  c leanup from an open-loop fl.iish t o  a closed-  
loop  r ec i r cu l . a t ion  s y s  tern. Another p l a n t  Cqroverr,ent involved an  ion- 
exchange t rea tment  system that reduces the  l e v e l  of ran i -o logica l  
conta.mi.nation i n  t h e  low-level waste water. A system t o  evapora te  t h e  
water froin high-level  w a s t e  p r e s e n t l y  i n  development i s  a l s o  d iscussed .  
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$eCraft, f. B.; J e n k i n s ,  W. 

OZONE USAGE IN THE TREATMENT OF WArl.:K AND WASTEWATER - A 
T,TTELU.TURE SllRVEY 
GAT-T-2530, Coodyear A t o m i c  Carporat  ton, May 1976. 

S i n c e  the time when the di.si .nfectant p r o p e r t i e s  of ozone were f i r s t  discov-, 
e red ,  i t  has  been used f o r  decomposing u n d e s i r a b l e  organic compsumds by 
ci.1emii:is.l. ox:id:~tion i n  bot'h small- and l a r g e - s c a l e  o p e r a t i o n s  Although 
f o r e i g n  municipali .  t i e s  arid i n d u s t r i e s  have used ozone t o  t reat  water and 
wastewater i n  rec.cnt years  t h e  avaflaki .  B.%ty of inexpensive c h l o r i n e  and 
the l ack  of need f o r  ~ i g ~ r o i i s  treatment: have limited i t s  use i n  t h i s  
eoauntry t o  c e r t a i n  i i i d u s t r i e s  which e x p L o i t  i t s  g r e a t  o x i d i z i n g  a b i l i t y .  
Xeceritly, there ha:; been ;1 growl.ng interest i n  the United States i n  us ing  
ozone bec.;iuse of i t s  greater a b i l - i t y  t h a n  ch2.crrine t o  d e s t r o y  bacteria arid 
vtruses and t o  avoid the harmful secondary pollutants sometines produced 
by c h l o r i n e  treatment. Although ozone appears  to h e  a more effective 
d t s l n f e c t i n g  agent  than  c h l o r i n e  wi.t .h a wider  range of a p p l i c a b i l i t y ,  it 
has  been generally a more expensive t rea tment ,  Tn c e r t a i n  cases, reduced 
power rates o r  sav ings  i n  chemical cos t s  could ocitweigh t h i s  disadvantage,  
but ozone w i l - 1  probab ly  remain a s l i g h t l y  more expensive ereatmerit and 
w i l l  replace the u s e  of c h l o r i n e  only  in s i t u a t i o n s  where i t  i s  necessary  
t o  improve unacceptable  water quality s t a n d a r d s  wtren ch lo r ine  is used. 

"Waste 1vlanagernent Strategy '"  1 ncludes the following ar t ic les :  

1. A P r d u c t F o n  F a c i l i t y  f o r  t h e  S o l i d i f i c a t i o n  of Wadfoactive 
Ljtqimid Wastes 
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APPLICATION OF NOBILE MS/MS T O  I-TRLPLKD01J.S WASTE SITE T N V E S T I G A T l O N  
Weston IPF?signers-Con9;i~tants /EPA , November 1984. 

I n  r e c e n t  y e a r s ,  a p p l i c a t i o n  o f  MS/MS technology has been advanced s i g n i f -  
i c a n t l y  i n  t h e  areas of a i r  monitor ing and d i o x i n  a n a l y s i s .  l n  both 
a p p l i c a t i o n s  t h e  Lechnique o f f e r s  advantascls t h a t  are unpa ra l l e l ed  by con- 
v e n t i o n a l  modes, S p e c i f i c a l l y  t h e  technique  o f f e r s  real-time a n a l y s i s ;  
d e t e c t i o n ,  i d e n t l f i c a t i o n ,  and q u a n t l t a t i o n  a t  very-low l e v e l s ;  and h igh  
s p e c i f t c i t y .  Resu l t s  o f  bo th  types o f  a p p l i c a t i o n s  are d iscussed  in t h i s  
paper .  Th i s  d i s c u s s i o n ,  howrver, i s  preceded by some d e t a i l s  o f  the 
in s t rumen ta t ion .  

REPOSITORY PTANS/ANTPCIPATEU PROGRESS AN!) PROBLEMS WX'TLI S C'rINC: 
Waste Management '85, Proceedings of the Symposium on Waste 
Management a t  Tucson, k i z o n a ,  R. G. Pos t ,  ed. ,  Vole 1 ,  pp. 19-24, 
March 1985. 

The geo log ic  r e p o s i t o r y  program wlthin t h e  O f i i c e  of C i v l l i a n  Radioac t ive  
Waste Management has made cons ide rab le  p rogres s  dur ing  1984 i n  iinplr- 
mentiilig t he  s i t e - s e l e c t i o n  process  mandated i n  t h e  Nuclear Waste Pol icy  
A c t  o f  1982. The progress  made i n  1984 demonstrates  thaL t h e  Department 
i s  well a long  i n  the f i r s t  of f i v e  major program phases ,  leading t o  
licensing of t h e  ncpartment t o  r ece ivp  spen t  f u e l  i n  1998 f o r  emyl- tcewnt  
i n  t h e  geo log ic  r epos i to ry .  'L'iic phases  i n c l u d e :  (1 )  rtAcornrriendatiori of 
s-i I ~ $ 4  for chdra r t e r i za t ion ,  ( 2 )  c h a r a c t e r i z a t i o n  sf s i t e s ,  ( 3 )  s e l e c t i o n  
arid approval  oE one s i t e  f o r  development as a geo log ic  r e p o s i t n r y ,  ( 4 )  
cons t t i i c t lon  a u t h o r i z a t i o n  f o r  t h a t  s i t e ,  and (5 )  c o n s t r u c t i o n  and p c r f o r -  
man<*e conf irriiation t e s t i n g  f o r  t h e  geo log ic  r epos i to ry .  Thr D ~ p a r t r n t ~ > c %  
remains f P r i d y  committed to, and has en te red  i n t o  d i s p o s a l  c o n t r a c t s  based 
o n ,  r e c e i p t  of spent  f u r l  i n  1998 f u r  emplacement  i n  d ge1olo;l~. ~ e p o s i -  
toty f o r  pcTrtuanent i s o l a t i o n  from t h e  biosphere. I n  t h i s  paper ,  thc 
s u t h o r  descr ibes  t h e  s t a t u s  and management sLrdtegy a s s n r i  ai  ed  wit i r  r.?ch 
program phase, d i s c u s s e s  major miles tones  assoc ia ted  with each progidtu 
phase, and hlghl ighl ts  those oppor tun i  t ies  01- obst:at:les whFr11 h.:ve rhe 
p o h ~ n t  I d l  o accc! ri . a t 9  or  d e l a y  goals. 



The o v e r a l l  o b j e c t i v e  of this s tudy  i s  t o  ensure  t h a t  t h e  c r i t e r i a  needed 
t o  e v a l u a t e  f i v e  a l t e r n a t f v e  LLRW d i s p o s a l  methods are ava i l ab le  t o  t h e  PRC 
and the Agreement S t a t e s .  The a l t e r n a t i v e  methods cons idered  are: ( 1 )  
belowground v a u l t s  (2 )  a b o v ~ g r o u n d  v a u l t s  ( 3 )  earth-mounded conc re t e  
hunkers,  ( 4 )  mined cavities, and ( 5 )  augered holes, Each of these a l te r -  
n a t i v e s  i s  eCther being used by o t h e r  c o u n t r i e s  f o r  LLKW d i s p o s a l  o r  i s  
bejng cons idered  by ot'her c o u n t r i e s  o r  U.S. agenc ie s  or  states, In  t h i s  
r e p o r t  t he  performance requireinpncs are l i s t e d ,  each a l t e r n a t i v e  i s  
d e s c r i b e d ,  t h e  exper ience  gained wi th  i t s  u s e  is d i scussed ,  and t h e  per- 
formance c a p a b L l i t i e s  o f  each method addressed. Next, t h e  e x i s t f n g  10 
CFK P a r t  6% Subpart  D cr i ter ia  w i t h  respect t o  paragraphs 61.50 through 
6 2 . 5 3 ,  p e r t a i n i n g  t o  s l t e  suitability, des ign ,  o p e r a t i o n s  and c l o s u r e ,  and 
moni tor ing  are assessed E O E  a p p l i c a b i i t y  t o  e v a l u a t i o n  of each alter- 
n a t i v e .  P re l imina ry  conclus ion  and recornmendations are o f fe red  on each. 
method's s u € t a b i l i t y  AS a n  LLRW d i sposa l  a l t e r n a t i v e ,  t h e  a p p l i c a b f l i t y  of 
the criteria, and the need f o r  supplemental  o r  modified c r i t e r i a ,  

There i s  a s t r o n g  need f o r  t rea tment  processes t h a t  can d e t o x l f y ,  d e s t r o y ,  
or: apply r e source  recovery  p r i n c i p l e s  t o  i n d u s t r i a l  wastes. This  s tudy  
examined 47 u n i t  eng inee r ing  p rocesses  f o r  t h e i r  a p p l i c a b i l i t y  t o  t h e  t a s k  
s f  t r e a t t n g  hazardous i n d u s t r i a l  wastes Some of these u n i t  p rocesses  are 
commonPy used f o r  i n d u s t r i a l  waste t r ea tmen t  whi le  o t h e r s  requlrc? f u r t h e r  
R&D e f f o r t s  be fo re  they w i l l  become cornmercially a t t r a c t i v e  Pour 
( d i a l y s i s ,  e l e c t r o p h o r e s i s ,  f r e e z e - d r y h g ,  arid zone r e f i n i n g )  were found 
 no^ t o  be a p p l i c a b l e  t o  waste t r ea tmen t .  Part  Two of t h i s  r e p o r t  p r e s e n t s  
comprehcnsdve d e s c r i p t i o n s  of each of t h e  u n i t  P ~ Q C ~ S S ~ S ,  i nc lud ing  i n f o r -  
nnatfon on t h e  basic: p r i n c i p l e s ,  areas of  a p p l i c a t i o n ,  economics, energy 
and envfronmental  c n n s i d e r a t i o n s ,  and an out look f o r  f u t u r e  use  on 
i r a d r u ~ i t ~ f a k  wastes, Thus, P a r t  Two, I s  fn essence, an up-to-date reference 
e c:rt bcwk on p o t e n t i a E  t r ea tmen t  pPaCPcSSeS * 
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EVALUATION OF THE MISCE1,LANEOITS WASTE EVAPORATOR AT RANCHO S W O  
Waste anagemen t  ' 8 5 ,  Proceedings of the Symposium on Waste 
ManagemenC a t  Tucson, Arizona,  R. G. P o s t ,  ed . ,  V o l .  2 ,  pp. 555-60 ,  
March 198.5. 

In June 1984, Sacrarnertto Municipal U t i l i t y  D t s t r i c t  gave Impel l  
Corpora t ion  t h e  a u t h o r i t y  t o  proceed wi th  an  e v a l u a t i o n  o f  the  ope ra t ion  
of the llnPscel1;meous w a s t e  evapora tor .  The pu-spose of the eva lua t ion  was 
Lo opt imize  the  ope ra t ion  of t he  e v a p a r a t a r ,  w i th  tihe i n t e n t  t o  s i m p l i f y  
and reduce t h e  c o s t  of waste handl ing  within the  p l a n t ,  This  paper sna- 
l y z e s  s e v e r a l  suggested s o l u t i o n s  t o  achrfeve t h e  above. 

CONCEPTUAL DES LGN RKPORT FOR REGIONAL LOW-LEVEL WASTE INTERIM 
STORAGE SITE 
EGG-WM-5434, E G 5 6  Idaho, Lnc., 4hqyie.t: 1981. 

In orde r  t o  provide  Information on irrterle s torage  f o r  low-level radi.oac- 
t i v e  waste, t l i t r  Low-Level. Waste Management Program has  undertaken t h e  con.- 
c e p t u a l  design o f  siich 3 f a c i l i t y .  Seve ra l  assumptions weye madc t o  
permi t  t he  c a l c u l a t i o n  of t l r e  approximate cos t  and complexity of t h e  
r equ i r ed  f a c i l i t y .  Key- assuoipttons BTE that  100,000 f t 3  (2800 m3> of 
wa-ste i s  rece ived  a t  t h e  f a c i l i t y  each yea r ,  t h a t  s t o r a g e  modules ho ld ing  
~ O O , O O O  f t 3  (7.800 m3> of waste would be used,  t ha t  a l l  waste would be 
s o l i d i f i e d  i n  55-gal drums,  and t h a t  all.  waste received would be 
200 rnrc.-m/h o r  less a t  con tac t .  Each area w0ul.d have t o  assess i t s  own 
s i t u a t i o n .  Few regions w i l l  be a b l e  t o  en fo rce  100% of gene ra to r s  t o  s h i p  
s o l i d i f i e d  waste i n  55-gal drums. Also,  a m a x i m u m  of 200 mren/h a t  (:on- 
t ac t  .Ls probably u n a t t a i n a b l e  f o r  some unshie lded  wasil:c? Clearly, the. 
s i t e  chosen ant: the a c t u a l  volume o f  waste t o  be handled w i l l  have a n  
i n f l u e n c e  on b u i l d i n g  desigri  and the  j u x t a p o s i t i o n  of f a c i l . i t y  components. 
A1.l of t hese  be ing  t h e  case, t h e  above s impl i fy ing  asstzinpt.I.ons were made, 
and t h e  p re sen t  con.ceptual des ign  is t h e  r e s u l t .  The inspected waste w.i.l.1 
be  kept  i n  s torage  f o r  f i v e  years o r  more and then placed i n  a d i s p o s a l  
f a c i l i t y .  
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L ~ w - ~ ~ ~ ~ ~ ~  WASTE ~~~~~,~ R&D 
RFP-3181, p resented  a t  t h e  Nat iona l  LLRW lnagement Information 
Meeting, January 1981, 

Th-ds d i s c u s s i o n  concerns a new task i n  t h e  m e a  of reduced waste genera- 

n i t r a t e  wastes by conver t ing  t h e  n i t r a t e  r a d l c a l  t o  a carbonate  r a d i c a l  
arid n i t r o g e n  wflthout c r e a t i n g  appreciable? q u a n t i t f e s  sE n i t r o g e n  oxides. 
ilt: Ass been hypothesized thaa: l a r g e  q u a n t i t i e s  of n i t r a t e  salts which 
r e s u l t  from wastewater evapora t ion  processes  y be r eac t ed  s a f e l y  wtth 
carbon t o  form n f t ~ c ~ g e t i  gas and carbonate ,  ter ia ls  o t h e r  than  carbon, 
such  as u r e a ,  may a lso be used t o  des t roy  n i t r a t e s ,  but carbon is by far 
the most a t t r a c t i v e  and beneficial, The major benefits t o  be de 
this t e ~ h n ~ l ~ ~  are an e s t ima ted  20X volume reduc t ion ,  w M l e  el5 
t h e  f i re  hazard associated wPth large amounts of nitrate sa l t ,  
~ ~ ~ ~ l ~ ~ e n ~ ~ ~ y  hene fh t s  d g h t  be. t h a t  the carbonate  generated could be 
recyc led  back i n t o  t h e  waste stream t o  n e u t r a l i z e  more acPd waste. It has 
a l s o  been pos tu l a t ed  t h a t  waste g r a p h i t e ,  which e x i s t s  i n  l a r g e  abundance, 
mfght s e r v e  as a source of carbon, This procedure would r e s u l t  I n  a pro- 
cess which uses one waste produce: t o  des t roy  another .  A f lu id ized-bed  
r e a c t i o n  is t h e  technohgy t o  be explodted for  t h i s  purpose,  

e d  by t h e  LLRW Program, The o b j e c t i v e  of t h e  t a s k  is t o  des t roy  

The MDTU has been cons t ruc t ed  a t  Banford t o  demonstrate  t h e  a p p l i c a t i o n  
of the ac id -d iges t ion  process  f o r  t r e a t i n g  combustible t r a n s u r a n i c  wastes 
and scrap nzcmter%als. The W T U ,  wi th  i t s  or ig ina l .  tray d i g e s t i o n  v e s s e l ,  
has r e c e n t l y  completed a s ix-month campaign of process ing  p o t e n t i a l l y  COR- 

taminated non-glove-box wastes from a nford plutonium f a c i l i t y ,  During 
this campaign, i t  processed 2.1 Mg o f  Largely c e l l u l o s i c  wastes a t  an 
average s u s t a i n e d  process ing  rate of 3 kg/h, as limited by the ac id -was te  
c o n t a c t  and t h e  water boi lof f  rate from the  a c i d  feeds .  The on-line 
o p e r a t i n g  e f f i c i e n c y  was nea r ly  50% on a 12-h day, flve-day week b a s i s .  
Ful.Lowing t h i s  campaign, a new annu la r  h igh- ra te  d i g e s t e r  has been 
Installed f o r  t e s t i n g .  In pre l iminary  tests wdth slmulated wastes, the  
new d i g e s t e r  demonstrated a s u s t a i n e d  c a p a c i t y  of 10 kg/h with  g r e a t l y  
improved fntlmacy of con tac t  between t h e  d i g e s t i o n  a c i d  and t h e  waste, 
The new des ign  a l so  doubles the h e a t - t r a n s f e r  s u r f a c e ,  which is expected 
t o  provtde  a t  least twice t h e  water b o f l o f f  rate of the previous  tray- 
digester deslgn. The new ilinit will be used t o  process  combust ible  p l ~ t ~ -  
nr lum scrap and waste from Hanford plutonium f a c i l i t i e s .  
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THE TREATPaNT AND iiANllLl.NG QP KA4DXQACTIVE EASTES 
The Pasleriean Nuclear S o c i e t y  Topical Meeting, Battellc Press, 1983. 

The fo l lowing  papers presented at: t:he meeting were ca tegor i zed  as foll..ows: 
1. 
2. 
3. 
4 .  
5. 
6 .  
7. 
8. 
9. 

10. 
11. 

12. 
13. 
14. 
15. 
16. 
17. 

Nat iona l  Ovc:rviews - 7 p . q ~ r s  
Hjgh Le-iiel Sqaste Management Prackices  - 7 papers  
Decontamination arid S i z e  Reduction - 6 papers 
Incinerstbon Technology - 7 papers 
Iligh-Level Waste YXtr iEica t ion  Technology - 8 paper..; 
LLRW and ILRSJ baagemeat  PracfItces - 8 papers  
Transuranic  Waste Nanagcmcnl - 8 pape r s  
A l t e rna t ive  iligh-Level Waste Poi nes - 6 p a p e r s  
TRU L7ast-e Pk311ag~ruent Frai-.~ices - 6 papers 
Aqueous T i  entmcnl Technology, Mon -€EM .-.I 6 papers  
Panel S2csion: Ken:o te  Aspects  o f  Trea t ing  and Hand1 tng Radioact ive 
V 6 6 t E S  - _  4 p e p e r s  
T r e a l t m ~ n t  of 3cfefise 7 i I igk~B~ve l  Waste - 5 papers  
Low-Level P Dispos?l - I pap 
ErnmobiPizatf~~~i Techlicll ~ g y  201- Non -liigh.Levcl Waste - 7 papers 
Treatment of West Vallcy High-Level Y;,s,:e - 5 papers  
Waste Handling - 6 papers T r a n s p o ~  LiLion and 1)J spos8:1 
Cons idera t ions  - 7 papers !?lrr,aiy Sr:;sion: si~i~iir~ary and Trends .. 

- 

3 papers 

Bock, B.: SulPfvcPn, P. 

SET,KCTED METHODS FOR DETECTING MU T M C  ING I-VaZAKDQUS MATERIALS 
SPILLS 
EPA-60@/2-79.-064, Calspan Corporation, March 1999. 

Detection of  hazardous chemicals by a wdde rauge o f  phenomena, 
incl tidi.ng electrical conducttvi t y  , catalytic coinhsietion, and colori- 
m r t r y ,  vas i n v e s t i g a t e d .  T h i s  sttidy showed tha' simple, f i e l d a b l e  
instruments are a v a i l a b l e ,  o r  can readily be nark a v a i l a b l e ,  f o r  
d e t e c t i n g  s p i l l s  of most C O ~ ~ ~ X I ,  h a z a r d o ~ s  ~ ~ ~ ~ r e r l a l s  at ( o r  near) t h e  
t h r e s h o l d  f o r  delletcxrl ous b i o l o g i c a l  effects e Several applicable corn- 
melrcial i n s t r t  ni-s w r r e  i d e n t i f l e d  I A novel. appa ra tus  eu~ploylng  che- 
wtcal i n d i c a t o r s  w a s  drvrkoped f o r  the ?arl_y .*7ainiIpg 02 s p t l l a  of a 
wide range of p o l l u t a n t s  In n a t u r a l  water b o d i e s .  ,4 pr_oiot-yp:t. 
t r a c i n g  k i t  w a s  dpstgaed and f a b r i c a t e d  for use by l a y U w n ,  .md its 
effe?ctivewess  as decaoostrated w i t h  volmnteer firemen as opefi4nton s .  

T h i s  r e p o r t  w a s  ~ubrni t  t.ed i n  fulfi l l inefit .  of Contract Nos. 68--0:-0?10 
and 68-01--0287 by Calspaiil Carp. under the sponsorship of the U,S .  
E n v t r u n m m t a i  P i o t e c t i o n  Agency. T h i s  r epor t  covers 'Lhe period June 
3 0 ,  19 /1 ,  t o  Febrvai-y 25, 1874, and work URS eoap1eCc-d as of h r c h  20,  
1 9 / 4 .  



23 

TEATE41iN'P" OF SOLID RADIOACTIVE WASTE 
Karlsruhe Nuclear Research Center, IAXA Interregional Training 
Course, September-October 1982, 

The primary incentive f o r  couyaactdng waste is the savings resulting 
from volume reduction. Cost savings can be made f o r  contalners, 
interim storage, shipment, and final d i s p o s a l ,  

Mechanfcal compaction has been used extensively in the nuclear 
industry for the consolidation of dry, active waste. 

Possible processes are pressing, rolling, shredding, stamping, extru- 
sion* and explosive forming. However, t o  date, only the f i r s t  three 
have been applied fop7 nuclear wastes because the criteria regarding 
the equipment utilized mast i n e h d e  factors, such as: 
1. dust generatton (contamLnation spread out, increased fire 

2, reliability, 
3.  maintenance 

5. susceptibtlty to contamination problems, and 
6 ,  bale-handling problems (loading and unloading). 

and d u s t  eXplQSiOII hazards), 

4 .  e f f i c i e n c y  , 

REDUCTHBN ANI) DISPOSAL OF 
EiApJSURANIC NASTE 
aste Management " 5 ,  Proceedings of the Symposium can Waste 

Management at ucson9 A r i z ~ a i l ,  R. 6 ,  Past ,  ed., The Ralph M, 
Parsons Co., 
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C O W R C  TAT, ZNC I NEKAT ION DEMONSTRAT hQN 
T,A-UR-Fi 1-34-94, Ids  Alamoa Nat iona l  Laboratory, 1981. 

Low-level. radioactive wastes (1m.b~) g ~ n e r a c e d  by nuc lea r  u t i l i t i e s  

Subs tan t  I al l y  i n c r e a s i n g  shipment and disposal. charges  have spwkeai 
renewed ind ixs t r t a l  i n l c c e s k  i n  i n c i n e r a t i o n  and o t h e r  advanced voltme- 
r e d u c t i o n  techniques  as p o t e n t i a l  cost.-sawsbng measureci. Repeated 
inqul  rPes from i n d u s t r y  S O I P K C ~ S  regarding EERW a p p l f c a b i l i t y  of k h e  

Los Alainos con t ro l l ed -a i  IT i n c i n e r a t i o n  ( C A I )  des ign  l e d  DOE t o  i n i -  
t i a t e  this commercial demonstration i n  PY-1980. Tlnc s e l e c t e d  program 
approach t o  achiev ing  CAI denonstration a t  a u t i l i t y  s i te  is  a 
DOE-sponsored j o i n t  e f f o r t  i nvo lv ing  Los Marnos, a m c l  ear uti1 tty, 
a d  a l i a i s o n  s ~ ~ b c o n t r a ~ L ~ r .  Required developmefit tasks and rer;pon- 
s i b l i t i e n  o f  t h e  p a r t i c i p a n t s  are desc r ibed ,  Target date foi p r o j e c t  
eompletfon i s  the end of i?Y 1935. 

p r e s e ~ ~ t l y  are shipped t o  C O I T E W ~ C ~ ~  b u r i a l  g ~ ~ i ~ ~ c h  f o r  d i s ? ~ s n ?  . 

PLANT SAFETY FEATURES 
NucLear S a f e t y ,  Vol. 22,  No. 1, pp. 56-69, January-February 1981. 

The c u r r e n t  inirent0Ky of ~ o T P - I ~ v ~ .  r a d i o a c t l w e  ~aq t .@ (radwaste) from 
defense and commercial i n d u s t r i e s  is  2 x lo6  a3 and I n c r e a s e s  LO 5 

m3/year due t o  cur ren t  operations. 
c l a s s i f i e d  as combust ib les ,  l i q u i d s  arid s ludges ,  or noncombustible 
s o l i d s  e The s u b s t a n t i a l  combustible F rac t ion ,  whl ch has the  g r e a t e s t  
p o t e n t i a l  f o r  e f f e c t i v e  waste tre~tne~~rrnt, constitutes an  average of 40X 
of the newly genera ted  waste. Pp.upt:r I n c i n e r a t i o n  reduces wasts mss 
and voPme,  results I n  a m ~ r e  ho~ogeneous and cheirdcally i n e r t  waste 
form, and a l s o  enhances t h e  safety and c e r t a i n t y  o E  waste handl ing ,  
packaging, and s t o r a g e  and/or d i s p o s a l  ope ra t ions .  T h i s  ar t ic le  pre- 
s e n t s  an  i n t r o d u c t i o n  t o  i n c i n e r a t i o n  concerns and an overview QL the 
prominent radwaste i n c i n e r a t i o n  processes  being developed within the 
Departrneni- of Energy .I Hrl $E process  d e s c r l p t j  o m ,  t h e  stat im and 
goals of: i n d i v i d u a l  incineration systems, and planned or  potential 
a p p l i c a t i o n s  are also included. 

Most of this waste can be 
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Bourduin, L. C.; Taboas, A. L. 

U . S .  DOE RADIOACTIVE WASTE INCINERATION TECHNOLOGY: STATUS 
REVIEW 
Los Alamos Scientific Laboatory, March 17, 1980. 

The current inventory of radioactive waste from the defense and com- 
mercial industries is 2 x l o 6  m3 and increase lo5 m3/year due to 
current operations. 
bustibles, liquids and sludges, or as noncombustible solids. The very 
substantial combustible fraction, which has the greatest potential for 
effective waste treatment, constitutes an average of 40% of the newly 
generated waste. 
and results in a more homogeneous and chemically inert waste form that 
can usually be disposed where the original waste form could not. 
Further, incineration significantly enhances the safety and certainty 
of waste handing, packaging, storage, and/or disposal operations. 

Most of this waste can be classified as com- 

Proper incineration reduces waste mass and volume 

This paper presents an introduction to incineration concerns, and an 
overview of the prominent radwaste incineration processes being deve- 
loped within DOE. Brief process descriptions, status and goals of 
individual incineration systems, and planned or potential applications 
are included. 

Bowerrean, B. S.; Swyler, K, J.; Dougherty, a. E.; et al. 

AN EVALUATION OF THE STABILITY TEST RECOMMENDED I N  THE BRANCH 
TECHNICAL POSITION ON WASTE FORMS AND CONTAINER MATERIALS 
NUREG/CR-3829, Brookhaven National Laboratory, May 1984. 

Several vendors of low-level waste solidification technology were con- 
tacted to obtain representative ANS 16.1 leach test data for this 
study. Only Chem-Nuclear Systems, Iac. (CNSI), had data available at 
the time of this writing. In the absence of ANS 16.1 data for bitumen 
and vinyl-esterstyrene, and to augment the cement results, selected 
XAEA leach test data were assembled from the literature. While the 
test durations and sampling intervals in these IAEA tests m y  vary 
substantially from those prescribed In ANS 16.1 ,  an ANS 16.1 treatment 
of these JAEA test data should provide a reasonable test of the analy- 
sis' capabilftles; it should also provide a reasonable insight into 
the range of results that may be expected when AplS 16.1 testing i s  
reported, The majority of the data reviewed was for the cement 
binder. This reflects the dadnance of cement as the binder of choice 
in the nuclear industry. In the sections of the report, results of 
the ANS 16.1 data treatment are presented. Additionally, in  some 
cases, the results of the alternate graphical treatment are presented. 
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Brewton, B. J. 

HAZARDOUS WASTE REDUCTION, TREATMENT, AND DISPOSAL: AN OVERVIEW 
Pennsylvania Environmental Research Foundation, September 1983. 

This paper was written to provide citizens with information concerning 
hazardous waste reductton, treatment, and disposal technologies. It 
seeks to reduce technical jargon and convey information clearly and 
accurately. Chapter 1 provides a framework for understandlog the 
hazardous waste issue, addresses the negative attitude prevalent among 
some citizens and cities, and explains the importance of well- 
constructed, environmentally sound facilities that will implement 
technologies to reduce, treat, and dispose of hazardous waste. 

Chapter 2 reviews processes by which the amount of hazardous waste 
produced by a generating source can be reduced through modification of 
in-house manufacturing processes. Chapter 3 discusses physical, chem- 
ical, thermal, and biological. treatment techniques which simply reduce 
the volume of hazardous waste requiring further treatment and dispo- 
sal. Chapter 4 describes methods used for the disposal o f  hazardous 
wastes. The conclusion discusses the development of alternative tech- 
nologies f o r  managing hazardous waste. 

Browne, H. L. 

THE STATUS OF FUEL REPROCESSING IN THE UNITED STATES 
Fuel Reprocessing and Waste Management, Proceedings of the 
American Nuclear Society International Topical Meeting, Jackson, 
Wyoming, Vole 1 ,  pp* 76-83, August 2 6 2 9 ,  1984. 

The processing of commercial nuclear fuel in the United States 
appears to be only a remote possibility for the remainder of this 
decade, and posstbly for the remainder of this century. The impedi- 
ments to reprocessing have been primarily institutional and economic 
rather than technical. A review of the reprocessing industry will be 
presented, showing the major activities during the past few years 
which have had significant impact on its progress. The economics of 
reprocessing will be discussed, showing that at present uranium 
prices and with reasonable waste disposal costs for spent fuel, fuel 
recycle may not be economical for years to come. 

Tncenttves for reprocessing wkll be represented. These Incentives 
include the recycle of plutonium in light-water reactors, the use of 
plutonium in a revitalized United States breeder program, and repro- 
cessing as an alternative for the disposal of high-level waste. 
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Brownstein, Me 

ATCOR/KRAFTANLAGEN PYROLOYSIS INCINERATOR 
"Incineration of Low-Level Radioactive Wastes: 1985," Lecture 
Notes, Tucson, Arizona, March 21, 1985, p. B1. 

This paper provides the current status of the Nuclear Regulatory 
Commission (NRC) licensing for the Battelle Memorial Institute's low- 
level waste incineration program. The incinerator, originally 
designed by Kraftanlagen for the JGlich Research facility in West 
Germany, is licensed to be manufactured and sold in the United States 
by ATCOR Engineered Systems, Inc., of Avon, Connecticut. 

In December 1984, Battelle submitted a final series of responses to 
the NRC for a license to operate a low-level waste incinerator. An 
NRC construction and operating permit is expected this spring. The 
incinerator is the focal point of a research and demonstration program 
investigating the technical and economic feasibility of a central site 
incinerator. 
for this program. 

The ATCOR/Kraftanlagen process was selected by Battelle 

This paper contains a detailed process description and a review of the 
current licensing status of the ATCORIKraftanlagen pyrolysis incinerator. 

Brownstein, M; Levesque, R. G. 

EXPERIENCE WITH CEMENT USAGE AS THE BINDING AGENT FOR RADWASTE 
The American Society of Mechanical Engineers, April 7, 1978. 

Much of the confusion that exists in the radwaste solidification field 
is due to poor communication between chemists, who propose exotic 
solidification agents and the design engineers, who have had to incor- 
porate them into working systems. This paper seeks to improve the 
communications by explaining how cement systems function in solid- 
ifying typical radioactive waste streams. Through understanding these 
basic principles, the design of a highly efficient waste system has 
been possible. Experience has shown this system to be extremely 
reliable in the operating environment of nuclear power plants and has 
produced a product which has been universally accepted at commercial 
burial sites. 
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Brownstein. M.: Witt. L. 

INCINERATION OF LOW-LEVEL RADIOACTIVE MATERIAL 
Waste Management '85, Proceedings of t he  Symposium on Waste 
Management a t  Tucson, Arizona, R. G. Pos t ,  ed., March 1985. 

An advanced c o n t r o l l e d - a i r  p y r o l y s i s  i n c i n e r a t o r  has been developed 
and placed i n t o  o p e r a t i o n  f o r  low-level r a d i o a c t i v e  wastes and has 
demonstrated t h e  c a p a b i l i t y  t o  i n c i n e r a t e  ion-exchange r e s i n .  The 
r e s i n  i n c i n e r a t i o n  program has proven t h e  a b i l i t y  of t h e  i n c i n e r a t i o n  
process  t o  successfu lLy i n c i n e r a t e  vary ing  mixtures  of low-level, d ry ,  
a c t i v e  wastes and spent  ion-exchange r e s i n s  whi le  main ta in ing  off-gas 
contaminat ion  w e l l  below l i m i t s  set  by r e g u l a t o r y  a u t h o r i t i e s .  

Roth commercial and n u c l e a r  i n s t a l l a t i o n s  have been ope ra t ed ,  w i th  t h e  
most r e c e n t  a p p l i c a t i o n  being a c e n t r a l  i n c i n e r a t o r  for low-level. 
r a d i o a c t i v e  waste p r e s e n t l y  being l i c e n s e d  i n  t h e  United S t a t e s .  The 
NRC l i c e n s e  f o r  t h i s  f a c i l i t y  is expected i n  mid-1984.  This  inc ine ra -  
t o r  will process  two m i l l i o n  pounds (909 Mg) of d r y ,  a c t i v e  waste and 
ion-exchange r e s i n  pe r  year .  

Illuelt, J. I.. 

A MOBILE E N C A P S U L P I O N  AND VOLUME REDUCTION SYSTEM FOR W T  
LOW-LEVEL WASTES 
PNL-SA-12779, P a c i f i c  Northwest Labora tory ,  December 1984. 

Th i s  p r e s e n t a t i o n  d e s c r i b e s  t h e  p re l imina ry  ~ e s t z l t ~  of t h e  program 
e n t t t l e d  "A Preconceptua l  Study f o r  a Transpor t ab le  V i t r i f i c a t i o n  
Process." The o b j e c t i v e  of t he  s tudy  w a s  t o  determine t h e  f e a s i b i l i t y  
of a mobile encapsu la t ion  and volume r e d u c t i o n  system (MEVS). The 
o b j e c t i v e  of t h e  program is  being accomplished by formula t ion  of 
des ign  c r i te r ia ,  p r e p a r a t i o n  of a preconceptua l  des ign  of t h e  system, 
a comparison of d i s p o s a l  c o s t s  w i th  o t h e r  s o l i d i f i c a t i o n  t echno log ie s ,  
and an assessment of u t i l i t y  i n t e r e s t s  i n  t h e  t r a n s p o r t a b l e  volume 
r e d u c t t o n  s e r v i c e  MEVS can provide.  The MEVS des ign  employs t h e  use 
of a Joule-heated glass melter t o  conver t  t h e  wet low-level wastes 
i n t o  glass. Not only i s  t h e  waste conver ted  t o  a s t a b l e ,  geo log ic  
d i s p o s a l  form, but a high volume reduc t ion  is also  achieved. The pro- 
cess i s  completely s e l f - s u S f i c i e n t ,  r e q u i r i n g  no d i r e c t  f a c i l i t y  s e ~ -  
v i c e s  o r  reacCor personnel.. Zt is capable  of s e r v i c i n g  one waste type  
from a minimum of three r e a c t o r s .  
r e s i n s  OK 1080 m3/year of Concentrated l i q u i d .  
f avorab ly  wi th  estimates of a l t e r n a t i v e  s o l i d i f i c a t i o n  processes  when 
compared on an e q u i v a l e n t  b a s i s .  

It can process  360 m3/year of 
MISVS c o s t s  compared 
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Buelt, J. L.; FitzPatrick, V. F,; Timnerman, C, L. 

ELECTRICAL TECHNIQUE FOR IN-PLACE STABILIZATION OF CONTAMINATED 
SOILS 
Chemical Engineer ing Progress ,  Vol. 81, No. 3, pp. 43-48,  March 
1985 

c 

I n - s i t u  v i t r i f i c a t i o n  (ISV) i s  an  emerging technology t h a t  is 
c u r r e n t l y  being t e s t e d  f o r  t h e  p o t e n t i a l  i n - p l a c e  s t a b i l i z a t i o n  of 
r a d i o a c t i v e ,  t r a n u r a n i c  wastes at P a c i f i c  Northwest Laboratory.  The 
process  is being developed t o  conver t  contaminated s o i l s  i n t o  a s t a b l e  
g l a s s  and c r y s t a l l i n e  waste form t h a t  has chemical d u r a b l l i t y  proper- 
t ies  similar t o  g r a n i t e .  
t amina ted  s o i l s ,  i t  does have numerous p o t e n t i a l  advantages:  

Although ISV is n o t  a panacea f o r  a l l  con- 

1. 
2. 
3 .  A p p l i c a b i l i t y  t o  vary ing  soil and condi t ions .  
4 .  
5 .  Low energy requirements  ((1 kW/kg). 

Long-term s t a b i l i z a t i o n  of r a d i o a c t i v i t y  (>lO,OOO year ) .  
Cost e f f e c t i v e n e s s  ($160 t o  $ 3 3 0 / ~ ~ ) .  

Minimal occupa t iona l  exposure t o  t h e  waste dur ing  processing.  

Canmugis, G. 

TOXIC MATERIALS RISK ASSESSMENT: A PRACTICAL GUIDE 
P o l l u t i o n  Engineer ing,  pp. 50-57, August 1385. 

Although a v a r i e t y  of r i s k  assessment  procedures  have been developed 
i n  r e c e n t  yea r s ,  t h e r e  is no s i n g l e  procedure which has  rece ived  uni- 
v e r s a l  acceptance,  e s p e c i a l l y  f o r  a p p l i c a t i o n  t o  t o x i c  materials. 
There are so many d i f f e r e n t  l a w s  and r e g u l a t i o n s  and so many regula-  
t o r y  o b j e c t i v e s  t h a t  no u n i v e r s a l  method has  been developed and 
accepted  f o r  r i s k  assessment.  However, du r ing  t h e  p a s t  few y e a r s ,  
t h e r e  has been s i g n i f i c a n t  progress  i n  t h e  development of var ious  
methods t o  assess r i s k s  r e l a t e d  t o  t o x i c  contaminants i n  p o l l u t i o n  
engineer ing.  Much of t h i s  progress  i s  r e l a t e d  t o  t h e  a p p l i c a t i o n  of 
the systems approach t o  r i s k  assessments  of t o x i c  materials. The 
systems approach has been app l i ed  t o  va r ious  engineer ing  p r o j e c t s  f o r  
many decades. Recent ly ,  it has  a l s o  been a p p l i e d  t o  environmental  
contaminat ion problems. Sub jec t s  d i scussed  i n  a systems approach t o  
r i s k  assessment are as fo l lows:  (1)) l a w s  and r e g u l a t i o n s ,  ( 2 )  l i a b i l -  
i t ies ,  ( 3 )  in format ion  on hazardous materials, ( 4 )  hazards ,  (5)  r i s k s  
to humans, (6)  f i n a n c i a l  r i s k s ,  (7) d e c i s i o n s ,  and (8) r i s k s  t o  
environment 
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DESIGN, MANUFACTURING AND COMMISSIONING OF MOBILE U N I T  FOR EDF 
(DQW CHEMICAL PROCESS) 
Waste Management ' 8 5 ,  Proceedings of the S osiurn on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 263-65, 
March 1985. 

To process their spent ion-exchange resins and the liquid wastes, ZDF has 
ordered to PEC a mobile unit using the Dow Chemical binder. 

This paper presents the EDF's design requirements, as well as the new 
French regulation for waste embedding. 

The mobile unit was started in January 1983 and co ssioned successfully 
in January 1985 in the TRICASTIN EDF's power plant. 

GENERIC ASSESSMENT OF ALTERNATIVES FOR GCD OF SCT WASTE 
Oak Ridge National Laboratory, June 28, 1985. 

The purpose of this study is to provide a generic assessment of GCD 
options available far application to ICT waste. The assessment is based 
on available informatfon developed for GCD of TRU and low-level radioac- 
tive waste (LI,RM). The assessment considers the characteristics of 
special-case TRU wastes that may be classified as ICT waste after she 
completion of site inventory-work-off plans (IWOP) and t he  finalization of 
WLPP-WAC, The available GCD technology options are identified, and the 
advantages and disadvantages of each technology are dissusscd. A methodo- 
logy for selecting GCD technologies to formulate a GCD system for IC29 
waste is presented. The applfeability of GCD to ICT wastes is discussed, 
along with the regulatory constraints associated with TRU waste disposal, 
The generic assessment and the decision methodology presented in this 
report will be applied to the Oak Ridge Reservation for special-case TRU 
wastes stored at: OlwL in the forthcoming flnal report associated with this 
project . 
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Carley-MacAuly, K. We 

OPTIONS FOR THE TKF.ATMENT OF LOW- AND IMTERMEDIATE-LEVEL ACTIVE 
LIQUID WASTES 
IAEA-CN-43/21 , IAEA Radioactive Waste Management, =A Atomic 
Energy Research Establishment, pp. 15-35, 1984. 

The accepted objective in treating waste liquid is to reduce activity in 
the bulk water to a level suitable for local discharge while concentrating 
nearly all the active species, usually in a from suitable for fmmobiliza- 
tion, for storage and disposal. The primary methods of treatment 
generally used in the nuclear industry are: (1) evaporation; (2) chemical 
precipitation; and (3 )  i on  exchange, together with filtration. Recent 
studies have been made of liquid treatment processes under the auspices of 
the MEA and the CEC. The latter were particularly concerned with more- 
advanced processes, including developments in precipitation techniques, 
use of inorganic ion exchangers and other novel absorbents, membrane 
separations, electrical processes, and high-gradient magnetic separation. 
The present paper aims to summarize the current state of treatment pro- 
cesses that are available now, or are becoming available, and to relate 
them to the developing scene for further conditioning of waste for storage 
or disposal. 

Carol, D . ;  Rubin, K= 

HAZARDOUS WASTE MANAGEMENT: RECENT CHANGES AND POLICY ALTERNATIVES 
Congress of the United States/Congressional Budget Office, May 1985. 

The development and implementation of a long-term solution to the nation's 
hazardous waste problem are of paramount concern to federal and state 
governments. Following important changes to hazardous waste laws in 1984, 
the Congress is now considering further refinements to the federal system 
for hazardous waste management. In view of these activities, this study: 
( 1 )  examines the current picture of hazardous waste generation, manage- 
ment, and costs; (2) evaluates recent changes to the federal law regu- 
lating hazardous waste; and (3) analyzes additional options for improving 
federal regulations, with an emphasis on taxes on wastes and their 
feedstock precursors. 

The options examined in this paper address three Congressional objectives: 
(1) reduction or elimination of the generation of hazardous waste; (2 )  
effective treatment, storage, and disposal of hazardous waste to eliminate 
the possiblity of future problems; and (3) provision of sufficient finan- 
cial resources to support government action protecting public health and 
the environment from uncontrolled waste disposal sites, toxic waste 
spills, or other hazardous discharges, 
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CODE OF FEDERA% WGULATIONS - PROTECTION OF ENVIRQNMENT - TITLE 40 
40 CPR 190.01 Pasts 190 t o  399, Office of the Federal Register, 
July 1, 1984. 

The Code of Federal Regula t ions  is a codlEFcatiot~ of the general and per- 
manent r u l e s  publ i shed  i n  the Federal R e g i s t e r  by the execu t ive  depar t -  

t i t l e s  which r e p r e s e n t  broad areas subject to federal r e g u l a t i o n .  Each 
title! is  ddvided i n t o  c h a p t e r s  that iasually bear the name of the i s su ing  
agency. Each chapter i s  further subdivided i n t o  parts cover ing  s p e c i f i c  
r e g u l a t o r y  areas e 

ments ana a g e x ~ ~ i e s  of the federal g o ~ e i n ~ ~ n t .   he coae d i v i a e a  1.n.t-o 50 

Title 40 - P ~ o t i ~ t i ~ n  of Environment i s  composed OP nine volumes, The 
c o n t e n t s  of these volumee represent all current r e g u l a t i o n s  codif ied under 
t h i s  t i t l e  of the CFR as of J u l y  1, 1984. 

Chapter 1 - Environmental Protection Agency appears i n  a l l  nine volumes. 

FIFTEEN YEARS OF RADIOACTIVE WASTE MANAGEMENT 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at  Tucson, Arizona, R. G .  Post, ed., Val. 2 ,  pp. 445-51, 
March 1985. 

Ontario Hydro is a large Canad3an u t i l i t y  producing 84% ( 7 3 9 4  M e )  nf the 
n u c l e a r  e l e c t r i c i t y  generated i n  Canada, The low- and int.ermediate-Peve1 
radioactive wastes genera ted  by the b t a r i o  H Y ~ K O  program are currently 
being managed at the Bruce Nuclear Power 13aevelapwent d . t h  v a r i o u s  vol~ura~ 
r e d u c t i o n ,  packaging, and i n t e r i m  s t o r a g e  systeas. Ontario Hydro a l so  
oms and operates a radioactive waste transportatton system, Studles are 
i n  progress for f f n a l  dispcpsal of these vastes I n  a suitable geology in 
Ontario. Since i t 6  i n c e p t i o n  i n  1971, Ontario Hydro's r a d i o a c t i v e  waste 
management program has evolved into pravldlng a ful l - f ledged r a d i o a c t i v e  
waste mafiagement c~pahility to the utility's t w o  nuclear generakion cerr- 
ters a t  Pfckering and Bruce and, Later in t h e  decade, ti, Darl ington.  TnPs 
papea s ~ ~ a r ~ z e s  t h e  va r ious  developnents i n  t h l s  p r ~ g ~ a t ~ . ,  1-tighU.ghtx 
the major facilfties b ~ t h  in-service and planned t o  be b u i l t ,  r e v i e w  zhc 
exierienees galmed over  15 years of Li-holxsr waste management, and 
discusses the proposed reorieatatlon toward u l t i m a t e  disposal of these 
wastes P 
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SUPERFUND ~ N ~ ~ O ~ K ~  FIRST ELBITLOM 
EnvP r oaamemt a I. Re s ea r ch an Technology, June 1985. 

of 
CERCLA ( ' @ s ~ p e r f ~ n d ' ' )  and the Nat iona l  Contingency Plan (NCP) 
not ,  however, deal with cleanup of o i l .  sp21%s,  the original impetus for 
the NCP,  Rather, the handbook focuses  on federal Superfund Pegislation 
arid .its potenttal- Putpaeta on those respansible for s i t e s  where hazardous 
releases have occmred ,  or m y  occura 

It does 

Tli-ne f!,l.aowing is  9 quick p r 0 E F B e  of the s p e c i f i c  s ee t iuns :  

1, Glossary of Key Term 
2 ,  OvervLew of CERCLA 
3 ,  The National Contingency Plan 
4 .  
5, Proposed Revbsions t o  t h e  NCP 

7 ,, EPA's Evolving S e t t l e m e n t  P o l i c y  

Response Actdans and Procedures Under the N@Y 

6 ,  ?%3t?.agiRg &2SpOIPSt? t ( B  CERC"~AA 

~~~A~~~~ ANT) ~~~~~~~~~~~~ PROCESSES FOR LOW- AND ~~~~-~~~~~~~~ 
WASTE 
Fuel  Reprocessing and Waste Management, Proceedings of t h e  
Amertcafl-Nuclear Society International Topica l  Meetfng, Jackson, 
Wyoming, VoB, 9, pp. 516-25, August 26-29, 1984. 

U~ide r  the European Cummtnities ""R and B Programme an Management and 
Disposa l  of Radioac t ive  aste,'a var-lochs t rea tment  and conditioning pro- 
cesses f o r  the  mnagernent of a lpha  waste i n  l i n e  with different objectFves 
(%.ee volinrne reduct fon ,  s p l i t t t n g  af  a c t i v i t y ,  d i r e c t  cond i t ion ing )  are 
being developed and assessed .  For liquLd waste, these involve  the use  of 
so lven t  e x t r a c t i o n ,  i no rgan ic  i on  exchangers ,  and chemical p r e c i p i t a t i o n ,  
poss ib ly  combined w i t h  d e n i t r a t i o n  o r  u l t ra f lEt ra tCon,  
plutonfum-cnntarrainated s o l i d s ,  the processes d e a l  with acid digestion, 
simple leaching o r  washing, high-temperature i n c i n e r a t i o n ,  and 
pyrolysfslehar oxidation, 
these processes  are presented.  

Regarding 

The scope and r e s p e c t i v e  performance of each of 
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Chan, D. W.; e t  al. 

SELECTION AND EVALUATION OF POTENTIAL VERY-LOW-LEVEL WASTES (VLLW) 
FROM NUCLEAR POWER PLANTS 
Waste Management ‘85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. G. Post ,  ed., Vol. 2 ,  pp. 395-99, 
March 1985. 

The d i s p o s a l  of very-low-level r a d i o a c t i v e  waste (VLLW) genera ted  by 
l i g h t  water r e a c t o r s  p r e s e n t s  a s i g n i f i c a n t  problem t o  the  nuc lea r  u t i l i t y  
i ndus t ry .  The Na t iona l  Environmental- S tud ie s  P r o j e c t  of t h e  Atomic 
I n d u s t r i a l  Forum has  sponsored a s tudy  t o  develop and summarize in fo r -  
n a t i o n  on VLLW t o  suppor t  d e r e g u l a t i o n  of streams t h a t  pose n e g l i g i b l e  
hazards .  Th i s  paper  p re sen t s  pre l iminary  r e s u l t s  of t h i s  s tudy ,  d e s c r i b e s  
t h e  methodology used i n  s e l e c t i n g  cand ida te  streams f o r  d e t a i l e d  a n a l y s i s ,  
and estimates r a d i a t i o n  doses  from t h e  d i s p o s a l  of t h e s e  wastes. The 
s tudy  is  dfv ided  i n t o  s e v e r a l  s e c t i o n s ,  which d e s c r i b e  (1) the concept of 
r e g u l a t o r y  cutoEfs  and i t s  a p p l i c a t i o n  t o  r a d i o a c t i v e  waste d i s p o s a l ,  ( 2 )  
t h e  s e l e c t i o n  c r i t e r i a  f o r  VLLW candida te  streams, (3)  the s e l e c t t o n  of 
cand ida te  VLLW streams f o r  s tudy ,  ( 4 )  t h e  p o t e n t i a l  d i s p o s a l  methods f o r  
VLLW, (5)  l i m i t i n g  ac t iv i t i e s  f o r  va r ious  th re sho ld  dose  l e v e l s ,  and ( 6 )  
pre l imina ry  conclus ions  o r  recommendations a v a i l a b l e  from t h e  s tudy .  The 
r e s u l t s  of the s tudy  desc r ibed  w i l l  be a v a i l a b l e  as a t e c h n i c a l  document 
which can be used i n  suppor t  of a p e t i t i o n  f o r  exemption o r  rulemaking t o  
NRC r e l a t i n g  t o  a p a r t i c u l a r  o r  g e n e r i c  waste stream. 

Chandler, J. M.; Milford, it. P.;  P i e t r z a k ,  13. D.; du Mont, S. P. 

A COMPARISON OF COSTS FOR TREATMENT AND STORAGE OR DISPOSAL OF 
LOW-LEVEL SOLID RADIOACTIVE WASTES AT ORNL 
OEWL/TM-8092, Oak Ridge Na t iona l  Laboratory,  May 1982. 

Cos ts  f o r  s o l i d  low-level r a d i o a c t i v e  waste t rea tment  s t e p s  and d i s p o s a l  
o p e r a t i o n s  were developed f o r  OWL-generated LLRW. Costs  f o r  va r ious  com- 
b i n a t i o n s  of waste t rea tment  process  s t e p s ,  packaging, arid d i s p o s a l  
op t ions  are presented.  The c o s t  s tudy  w a s  based around an  e x i s t i n g  ORNE 
f a c i l i t y  u s ing  t h e  q u a n t i t y  and type  of LLRW genera ted  a t  ORNL. The capi-  
t a l  c o s t  estimates inc luded  a c a p i t a l  recovery f a c t o r  based on c a p i t a l  
recovery i n  20 yea r s ,  10% anniial i n t e r e s t ,  and l e v e l i z e d  payments. The 
o v e r a l l  c o s t s  f o i  waste treatment and d i s p o s a l  v a r i e d  from $40 t o  $1740 
p e r  f t 3  ($1412 to  $61,440 pe r  m3> of i n i t i a l  s o l i d  waste volume. 
s t o r a g e / d i s p o s a l  c o s t s  ranged from $0.11 t o  $ 2 4 / f t 3  ($3.90 t o  $850 per  
m3). 
and d i s p o s a l  ope ra t ions ;  t h e  h i g h e r  costs were f o r  Type 11 combust ible  
was te  wi th  j n c i n e r a t i o n  fol lowed by a sh  d i s p o s a l  i n  a conc re t e  box i n  a 
conc re t e  v a u l t .  The major factor  i n  almost a l l  cases cons idered  w a s  capi-  
t a l  cos t s .  Capital c o s t s  f o r  complex waste t rea tment  processes ,  aecount 
f o r  g r e a t e r  than 90% of t h e  o v e r a l l  c o s t s  and r e s u l t e d  i n  t h e  h i g h e s t  
t o t a l  expendi tures .  These est-imates m y  be used t o  i d e n t i f y  t h e  more eco- 
nomical op t ions  a v a i l a b l e  € o r  f u t u r e  use  a t  ORNL. 

The 

The lower cos ts  were € o r  Type T rubble  Waste wi th  minimrim p rocess ing  
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Chant, D. A. 

OWMC PHASE 2 REPORT SUMMARY - CHAIRPIAN'S REPORT 
Ontario Waste Management Corporation, Janaury 1983. 

This summary of OWMC's Phase 2 Report presents the major findings and 
decisions arrived at during the second phase of our Facilities Development 
process. The report signals two Important decision points: ( 1 )  important 
planning principles regarding the nature and scope of waste treatment 
facilties needed, and (2)  the geographic region in Ontario to be studied 
for location of waste treatment facilities. 

It has been concluded that OWMC must design facilities that can handle and 
treat all types of special wastes to the fullest possible extent. Any 
remaining residues must receive the most secure containment. On this 
basis, the treatment system should consist of an incinerator, a 
physical/chemical treatment plant that includes a solidification facility, 
and a secure landfill. The system should be large enough to handle a 
significant portion of Ontario's special waste production but sized to 
avoid wasteful excess capacity. 

The site search has been narrowed to the Golden Horseshoe region at the 
western end of Lake Ontario. 

Chemical Industry Safety and Health Council 

A GUIDE TO HAZARD AND OPERABILITY STUDIES 
Chemical Industry Safety and Health Council, 1981. 

A hazard and operability study is defined in the British Chemi 1 Indu t rY 
Safety Council publicarlon Safety Audits in the following manner: "The 
application of a formal systematic critical examination to the process and 
engineering intentions of the new facilities to assess the hazard poten- 
tial of maloperation or malfunction of individual items of equipment and 
the consequential effects on the facility as a whole." 

The technique aims t o  stimulate the imagination of designers in a systema- 
tic way so that they can identify the potential hazards in a design. It 
can be applied to all types of plants within the industry ranging from 
large continuous ones, such as petrochemical or ammonia plants, through 
small batch units to individual proprietary items of equipment, such as 
autoclaves or machines for making sheets of plastic. The technique can be 
used by small organizations as well as by large ones. 

This gullde introduces the  technique and the chapters have been arranged, 
first, to convey the basic principles of the technique and, then, to place 
it in context. 
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RARWEEE LOY-LEVEL WIOAC'I"  PVF: WASTE DISPOSAL FACILITY RATE 
SCIiEDIlLE 
Chem-Nuclear Systems, Inc., January 1, 1985, 

This schedule  g ives  the p r e s c n t  r a t e  of use  of t h e  disposal.  Pmc i l t t y  i n  
B a r r i w e l l  County and the r a t e  e f f e c t i v e  as of April 1, 1985. lncluded i n  
t h e  rate. are the fo l lowing  charges: 

1. Hase Disposa l  Charges 
A .  st%wa%ra WasLe 
B. B i o l o g i e a l  waste 
C. S p e c i a l  Niic'lear Material (SNM) 

2. S u r  charges 
A .  Weight Surcharges (crane loads only) 
B .  Cur ie  Surcharge 

3.  Other charges 
A. Cask Handling Fee 
B ,  Taxes and S p e c i a l  Funds 

Also inc luded  are g e n e r a l  mlscellaneows facts about t h e  use of t h e  fac-t- 
l i t y  in Rarnwell county,  

DECONTAMINATION 
Chem-Nuclear Systems, In(:., Promotional Broehure, circa 198k, 

DecontaminatPon is v i t a l l y  important t o  the nuclear industry. Correc~ly 
a p p l i e d ,  decontamination can provide  an e f f e c l i v e  program for the  seduc- 
t i o n  of both radwaste volume and personnel ~ K F O S U K ~ ,  Na single method of 
decontamination can s o l v e  every problem.. While ekem--Nuclear can p l a c e  
decontamination u n l ~ s  i n s i d e  mic lear  f a c i l i t i e s  where space i s  a v a f l a b l e ,  
most u t i l i t i e s  today want t h e  convenience of a self-contained ruohiPe u n i t .  
Some of t h e  decointarnlnarion processes  used arc: (1) Vaqua-Demn -- 
f eatnres a high-volume Biqui.d/abrasive c ~ p i s a s t i n g  of s o l i d  media (glass 
beads o r  o t h e r  abrasives) i n  water; (2 )  Electro-Con - decoatamlnates by 
removing a t h i n  layer  of s u r f a c e  metal; and ( 3 )  Freon U l t r a s o n i c  Vapor 
Degreasing - a p p l i c a b l e  t o  rubber and walial components w i r l i  electrical 
p a r t s .  I n  addition t o  t h e s e  three methods, Chcm-Nuclear provides  a 
complete range o f  o t h e r  decontamination techriologles inc lud ing  high.- 
p r e s s u r e  Freon, v i b r a t o r y  f i n i s h i n g ,  hydro la s ing ,  and chcmaCcal decoii- 
t amina t ton .  
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~ ~ ~ I ~ ~ ~ ~ A ~ ~ ~ ~  
Chem-Nuclear Sys tem,  Enc,, Promotional Brochure, circa 1984, 

Chesn-Nuelear p~o~ides both routine and emergency $ ~ ~ i ~ e ~ a ~ ~ z a t ~ ~ ~  services 
to nuclear f a c f l i t i e s  throughoat the United States, These services 
fnclude a11 types of ion-exchange and filtration-radwaste processing, 
s p e n t  f u e l  pool pur%ficatisn, component dechromating, and cooling water 
yurtflcation. Because each demineralization job has a ifferent feed 
stream chemfstry, system effluent specifications, and required flow rates, 
Chem-Nuclear t a i l o r s  each application of demineralkzation technology to 
khe individual requirements of the customer. 

The mobile system contains three major components: the control s k i d ,  pro- 
cess vessels, and shielding. @hem-Nuclear mobile system use both dispa- 
sable process vessels or permanent, sluicable vessels, both of which allow 
f o r  mllmfmizPng the handling of radioactive mterials. 

FUEL POOL § E ~ ~ ~ ~ E ~  
Chem-Nuclear Systems, Inc., Promotional Brochure, circa 1984, 

In t he  immediate fu ture  and years to  come, the management o f  spent  fuel 
pools  w i l l  be one o f  the most demanding areas of radioactive waste manage- 
ment technology, Pools originally designed for short-term spent f u e l  
storage have reached, or are reaching, their capacfty and require substan- 

ing. This brochure describes the research and development that 
Ghem-Nuclear has done on the subject, Some. of Ghem-Nuclear 's state-of- 
the-art equipment in USE today includes: 
mainly, ta cut p l p e  and cold ends of L P W ;  (2) LPRM Cutter - has shearing 
s t rength  of 200,000 psi (1.4 GPa); ( 3 )  Hydro Vacuum - used to clean and 
circulate spent fuel pool water while work is in progress; ( 4 )  
Crusher/Shearer - used primarily for crushing and cutting fuel channels;  
(5) Plasma-Arc Cutter - cuts underwater to depths of 40 f e e t  (12 m); ( 6 )  
Underwater Saw - designed to cut control-rod blade guides, but can be 
modified to cut any other material up t~ 1 in. in thickness. 

( 1 )  Hydraulic Cutter - used,  
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*rm LEADER IN NUCLEAR WASTE MANAGEMENT TECHNOLOGY 
Chem-Nuclear Systems, Inc., Promotional Brochure, circa 1954. 

Over the last decade, a dedicated team of management and technical pro- 
fessionals has succeeded in establishing Chem-Nuclear as the leader in 
low-level radioactive waste management. In fact, much of today's radwaste 
management technology is a direct result of Chem-Nuclear's continuing 
efforts t o  better serve the nuclear industry. In response t o  the special 
needs of the nuclear industry, Chem-Nuclear has developed high-integrity 
containers, specialized resin dewatering containers, advanced decon- 
tantnatl-on systems, and unique underwater cutting and packaging tech- 
nologies. They provide service in the following areas: transportation, 
specialized disposal containers, solidification, demineralization, decon- 
tamination, fuel pool services, decommissioning, and technical consulting. 
A general description of each of these services is offered in this 
brochure, ATCOR Engineered Systems, Inc., recently became a Chem-Nuclear 
subsidiary. ATCOR provides a wide range of specialized inplant systems 
f o r  radwaste processing and handling. ATCOR holds technical agreements 
with Belgonucleaire, SA, of Belgium and Kraftanlager, AG, of Nest Germany. 

Chem-Nuclean: Svatems. Inc. 

LIQUID VOLUME KE1)UCTION - THE GEODE SYSTEM 
Chem-Nuclear System, Inc., Promotional Brochure, circa 1984. 

Chem-Nuclear introduces the GEODE System, a new concept in nuclear waste 
management services. . .the integration of two proven waste management 
technologies to provide one comprehensive system. The GEODE System is a 
combination of technologies employing an HPD Mobile Crystallizer Unit for 
liquid volume reduction, a Cbern-Nuclear Mobile Cement Solidification Unit 
for liquid volume reduction, and a Chem-Nuclear Mobile Cement 
Solidification Unit for stabilization of the concentrated waste. The 
System Fs essentially self-contained, requiring on1y minima1 plant- 
supplied utilities. . .electricity, air, and water. It is composed of 
all-weather, state-of-the-art equipment modules. . .field proven in p ~ w e r  
plants around the world. 
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MOBILE WASTE SOLIDIFICATION 
Chem-Nuclear Systems, Inc., Promotional Brochure, circa 1984. 

Chem-Nuclear's extenstve research and development program has determined 
that the successful immobilization of radwaste with cement requires a 
unique chemical process. The appropriate chemistry requires various addi- 
tives and distinct reaction times for each waste type. Chem-Nuclear's 
cement formulas in use today have been tailored to each waste stream to 
achieve an economical process that meets all the requirements of 10 CFR 
6 1 .  Chem-Nuclear's cement solidification chemistry provides for accep- 
table immobilization of all utility radwaste streams, including resins, 
diatomaceous earth, oil, acids, decontamination solutions, etc. In fact, 
Ghem-Nuclear has successfully solidified these waste types at over 20 
utility sites. 

Chem-Nuclear's Mobile Cement Solidification Unit provides versatility. 
Besides solidifying all forms of aqueous wastes, this full-size unit can 
also encapsulate filters, o r  when mated with our shredder, can reduce 
filter volumes while solidifying radwaste. Dewatering of bead resin, 
powdered resin, Solka-floc, diatomaceous earth, and other filter sludges 
can be accomplished with this same system. 

Chem-Nuclear Systems, Inc. 

SPECIALIZED DISPOSAL, CONTAINERS 
Chem-Nuclear Systems, Inc., Promotional Brochure, circa 1984. 

Some of the different types of disposal containers produced by 
Chem-Nuclear are: (1) carbon-steel containers, ( 2 )  high-integrity con- 
tainers, and (3) high-integrity container overpacks. 

Chem-Nuclear's specialized disposal. containers are available with a 
variety of filter assemblies and other internals, depending on their use 
by the customer. Some of the uses for which internals can be provided 
are: 

1. waste stream processing; 
2, dewatering of bead resins, powdered resins, fibrous resins, filter 

3. solidification o€ bead and powdered resins ,  ail, and liquid 

4. use as disposable deminerallzers. 

sludge, and diatomaceous earth; 

waste such as evaporator bottoms; and 
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TOPIC.4L WPORT - MOBILE CEMENT SOLIDIFICATLON SYS'I'EM - VERSION 2 
Chem-Nuchar S y s t e m ,  Inc.  , CNS r-2 , January, 1983. 

The r e p o r t  d e s c r i b e s  t h e  design and operation of t h e  Chem-Nurlear Systems ~ 

Inc.  ( C N S T )  Mobile Cement S o l i d i f i c a t i o n  System (MCSS], which combines W F ~  
radvastes precondi t ioned  wit11 add: Cives wdtln d r y  cement to o b t a i n  completca 
s o l i d j  f i r a t i o n  f o r  even tua l  o f f  site shipment t o  a 1 i censed blarial f a c i l -  
i t y .  I n  a d d i t i o n ,  t h e  r e p o r t  desc r ibes  process para zrs  and L l i e  systgm 
des ign  f e a t u r e s  fni- developing and implernentirrg a process  c o n t r u l  program 
t o  reasonably a s s u r e  complete s o l i d i f i c a t i o n  of process w e t  rdwaste  and 
t h e  absence of f ree  ware: i n  t h e  s n l i d i f i d e d  products .  The p r i n c i p a l  f i n d .  
i ngs  are: 
\ a p t  r a d i o a c t i v e  wastes genera ted  by l i eh t  water r e a c t o r s ;  (2 )  the nccep- 
t d b l e  pro(-ess parameters  and the  system des ign  €eatl:ices are provided f o r  
implementing a process control program t n  reasonably a s s u r e  t h a l  the sobld 
waste p r u d u c t  i s  a homogeiaeoais mixture  of pi-oeesr, w a s t e  i n  a cerncnt bindet- 
2nd contaPns no free water ;  ( 3 )  there ace no dircrr releases of radioac-  
t i v e  material i n  gaseous and l i q u i d  effluents to the  environmcnt; 2nd 
( 4 )  t he  system des ign  i n c l u d e s  r a d i a t i o n  p r o t e c t i o n  rne~suses  t o  rnstxre 
t h a t  occupat lona l  exposure t o  personnel  i s  kept  as law as possible. 

(1) t h e  MCSS i s  capable  o f  sa fe ly  process ing  and solidifying 

'TECHINOJ,OGICAL OPTIONS FOR MANAGEYSNT OF HA4%AKDOIJS WASTES P1POPl 
IJ* SI DEPAR'EENT OF ENERGY FACILLTLES 
ANI8/P:ES-TM--235, Aigonne Nat iona l  Laboratory,  August 1982. 

l21f-s r e p o r t  p r o v i d e s  compiehensive in fo lma t ion  on t lw  t echno log ica l  
o p t i o n s  f o r  managemnt. of hazardous wastes genera ted  a t  faci- l i t : ies  owned 
o r  opera ted  by t h e  U.S. Department of Energy (DOE) .  These f a c i l t t i e s  
annually gene ra t e  a large quantity of wastes t h a t  could be deemed hazar- 
dous under the  Resource. Conserva t ion  and Recovery Act (RCRA). 

Nearly- 20 u n i t  p rocesses  and disposal.  rnettiods are presented  io this 
repor t .  They were s e l e c t e d  on the  b a s i s  of thela. proven u t i l i t y  i n  waste 
management and p o t e n t i a l  a p p l 3 c a h i l i t y  a t  DOE s i tes .  These Lechnological  
op t ions  fa1 1 i n t o  f i v e  ca t egor i e s :  (1) phys ica l  processes, ( 7 )  chem?f ca l  
processes ,  ( 3 )  w a s t p  exchange, ( 4 )  f i x a t i o n ,  and (5)  u l t i m a t e  d i sposs l .  
The op t ions  can bc employed f o r  e i t h e r  resource recovery,  waste d e t o x i f i -  
cation, volnme redac t ion ,  o r  p e r p e t u a l  s to rage .  r k t a i l e d  d e s c r i p t i o n s  of 
each t echno log lca l  optPon are p r e s e n t e d ,  i nc lud ing  i rxfnrmat ion  on process 
perfoimancp c o s t ,  energy and environmental  c o n s i d e r a t i o n s ,  waste manage- 
ment of applicatLons, and p o t e n t i a l  a p p l i c a t i o n s  a t  DOE si tes.  
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SOLIDIFICATION OF OILS AbID OKGAM'LC LIQlJ11)S 
-52642, Brookhaven Natiorinl Labora tory ,  J u l y  1982. 

The suttability of s e l e c t e d  s o l i d i f i c a t i o n  ned ia  f o r  a p p l i c a t i o n  i n  t h e  
dFsposal  of low-level oil and o t h e r  o r g a n i c  l i q u i d  wastes has been 
i n v e s t - i p t e d .  Tn t h e  p a s t ,  t h e s e  LLWs have csmmonly been immobilized by 
s o r p t i o n  on to  s o l i d  abso rben t s  
Evo lv tng  r e g u l a t i o n s  r ega rd ing  tllae d i s p o s a l  of t h e s e  materials encourage 
saPidiEicatPori .  S o l i d i f i c a t i o n  media thak w e r e  s t u d i e d  i n c l u d e  Por t land  
type  I cement; v e r m i c u l i t e  p lus  Por t land  type  I cement; and Nuclear 
Technol~gy Corpora t ion ' s  Nut& 388-cement process ,  etc. Waste forms have 
been eva lua ted  as t u  t h e i r  a b i l t t y  t o  r e l i a b l y  produce f r e e s t a n d i n g  mono- 
l i t h i c  s o l i d s  which are homogeneous (macroscop ica l ly ) ,  c o n t a i n  (1% 
f r e e s t a n d i n g  l i q u i d ,  by volume, and pass a water immersion tes t .  
S o l i d i f i e d  waste forms were also s u b j e c t e d  t o  vibratory-shock t e s t i n g  and 
flame testingo Simulated o i l  wastes can be s o l i d i E i e d  t o  accep tab le  s o l i d  
specimens having vo1.urnetri.c waste Loadings of less than 40 v o l  %. 
Rawever, s imula ted  o r g a n i c  1dquf.d wastes could not be s o l i d i f i e d  i n t o  
a c c e p t a b l e  waste forms above a volumetr ic  l oad ing  f a c t o r  of about LO vo l  % 
Using t h e  solidification agen t s  s t u d i e d ,  

such as vermi c u l i t e  o r  diatomaceous e a r t h ,  

PROJECTION OF LOW-LEVEL WASTE VOLUMES FROM DECOMMISSIONING OF 
COMMERCIAL MBJCLEAIP POWEK REACTORS 
DOE/LLW-26T3 EGhG Idaho, Inc .  January 1984. 

The main o b j e c t i v e  of thCs p r o j e c t  i s  t o  develop the c a p a b i l i t y  t o  p r o j e c t  
t h e  low-level waste volumes from t h e  decommissioning of U.S* commercial 
nuclear power r e a c t o r s .  Seventy-seven r e a c t o r s  are now o p e r a t i n g , o r  have 
ope ra t ed ,  i n  t h e  United S t a t e s ,  and 70  more are expected t o  be o p e r a t i n g  
Lay the yea r  2000, The large-scale decommissioning of U.S, commercial 
n u c l e a r  power r e a e t o r s  w i l l  begjln about t h e  y e a r  2000 and is  expected t o  
con t inue  beyond 2045. The low-level wastes from decommissioning of t h e s e  
f a c t l l t i e s  must be accommodated i n  emerging s t a t e  and r e g i o n a l  low-level 
waste d i s p o s a l  sites. Accurate p r o j e c t i o n s  of t h e  annual  decommissioning 
waste volumes mist be a v a i l a b l e  f o r  developing d i s p o s a l  s i t e  p l ans .  The 

e c o m i s s i o n i n g  waste volume informat ion  w i l . 1  be a v a i l a b l e  from an 
e x i s t i n g  computerized in fo rma t ion  management system f o r  the  Na t iona l  
Low-Level Radioac t tve  Waste Management Program. S e c t i o n  '2 of t h i s  r e p o r t  
summarizes t h e  approach f o r  compiling d a t a  and c a l c u l a t i o n a l  techniques .  
S e c t i o n  3 l i s t s  t h e  U,S. commercial. n u c l e a r  power p l a n t s ,  bo th  planned and 
p r e s e n t l y  ope ra t ing .  S e c t i o n  4 d e s c r i b e s  decornmissioning modes, and 
S e c t i o n  5 d e t a i l s  waste inventory p r o j e c t i o n s .  
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THE USE OF T O N - E X C W G E  TO TREAT WTOACTI[VF: LIQUIDS I N  
LIGB'C-WA'IIEK COOLED NUCLEAR REACTOR PO-WEK PLANTS 
NiJREG/CK-0143 (ORNL/NUUG/TM-204) Oak Ridge Nat iona l  Laboratory,  
(Addendum t o  ORNL-4792), August 1978. 

This s tudy  was made t o  update  an  e x i s t i n g  r e p o r t  on t h e  c u r r e n t  and f u t u r e  
uses  of i o n  exchange as a method f o r  t r e a t i n g  l i q u i d  radioact3.w waste 
streams a t  l igh t -water  r e a c t o r  (LrTR) power p l an t s .  Data were ohta-lned 
€ram questConnaires  s e n t  t o  nuc lea r  power p l a n t s ,  a r ch i t ec t - eng inee r ing  
firms ~ and equipment s u p p l i e r s .  These d a t a  were supplemented by pe r sona l  
communications and, i n  a f e w  cases, by informat ion  e x t r a c t e d  from company 
r e p o r t s .  De ta i l ed  r e s d t s  obta ined  from responses  rci!ceived f roin the  
o p e r a t o r s  a t  14 b o i l i n g  water  re;ictors (BldKs)  and 19 p re s su r i zed  water 
r e a c t o r s  (PklKs) are t abu la t ed  i n  t h e  Appendix. No s i g n i f i c a n t  changes i n  
p r a c t i c e  are ev iden t  s i n c e  t h e  i s suance  of t h e  b a s i c  r e p o r t ,  "Use of Ion 
Exchange f o r  the  Treatment of Liquids  i n  Nuclear 'Power P l a n t s "  
(ORWL-4792), i n  1973. On t h e  o t h e r  hand, a t r e n d  toward e l i m i n a t i n g  r e s i n  
r egene ra t ion  even w i ~ h  condensate  p o l i s h e r s  and w i t h  PWR debora t ing  r e s i n  
beds has  been observed. Summary t a b l e s  are presented  f o r  average &con-. 
t amina t ion  f a c t o r s  (DFs) and f o r  volumes and a c t i v i t i e s  of t h e  spen t  r e s f n  
genera ted  by operat i -ng reactors. A l i s t  of recommendations f o r  improving 
t h e  e f f i c i e n c y  of t h e  ion-exchange process  i s  a l s o  included.  

Clements, T. I.. Jr., et ale 

PKOCESSING AND CEKTLPICATTON OP DEFENSE T W S U W I C  WASTE AT THE INEE 
___._..I Fuel  Reprocessing and Waste Managenlent -.- I_ 

American Nuclear Soz-ety I n t e r n a t i o n a l  Topica l  Meeting, J a c k s ~ n ,  
Wyoming, Vol. 1, pp. 526-37, August 26-29, 1984. 

Proceedings of t h e  

S ince  1970, defense-generated Cransaranic  waste has  been placed i n t o  
20-year re t . r ievable  s t o r a g e  a t  the RadloaccLve Waste Management Complex a t  
t h e  Idaho Nat iona l  Engineer ing Laboratory (INEL). A major o b j e c t i v e  of 
t h e  U.S. Department of Energy (DOE) Nuclear Waste Management Program i s  t o  
remove a l l  r e t r i e v a b l e  s t o r e d  t r a n s u r a n i c  waste from the  INEL.  

To suppor t  t h i 9  o b j e c t i v e ,  t h e  S tored  Waste Examination P i l o t  P l a n t  
(SwEPa) and the Process  Experimental  P i l o t  P l an t  (PREP?) are C U K L - ~ C I ~ ~ ~  

being  cons t ruc ted .  SGdEQP w i l l  certify waste, using nondes t ruc t ive  exami- 
n a t i o n  techniques, f o r  shipment t o  the. Waste I s o l a t i o n  P i l o t  P l a n t  (WIPP). 
PREP? wdll process  u n e e r t i f i a b l e  waste i n t o  a c e r t l f i a b l e  w a s t e  form. 
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AQUATIC MONITORING OF KN)'[ONUCLTLDES AT U. S .  NUCLEAR POWR PLANTS 
ON ESTUARIES 
MTR-83WI 17, The MITRE Corpora t ion ,  J u l y  1983. 

Radio logica l  monitor ing of t h e  a q u a t i c  environment a t  U.S. n u c l e a r  power 
p l a n t s  l o c a t e d  on e s t u a r i e s  i s  surveyed, The U.S. Nuclear Regulatory 
Commission out1 ines  the  requirements  f o r  monitor ing,  and power p l a n t  
o p e r a t o r s  develop moni tor ing  programs s u i t e d  t o  t he  p a r t 4 c u l a r  cond i t ions  
o f  t h e i r  f a c i l i t i e s .  Rased on a survey  of 13 power p l a n t s  on e s t u a r i e s  
and a d e t a i l e d  review of t h r e e  case s t u d i e s ,  it appears  that  monitor ing i s  
e f f e c t i v e  i n  v e r i f y i n g  that r ad ionuc l ides  are not p re sen t  a t  hazardous 
l e v e l s  i n  human exposure pathways (water ,  sed iments ,  p l a n t s ,  inver- 
t e b r a t e s ,  €ish). The ma jo r i ty  of sample measurements above background are 
below s t anda rds  f o r  p r o t e c t i o n  of human hea l th .  

EFFECTS OF TEMPERATURE AND DISSOLVED OXYGEN ON SULFUR D I O X I D E  
REQUIREMENT FOR HEXAVALENT CHKOMTUIM REDUCTION 
GAT-T-2196, Goodyear Atomic Corpora t ion ,  A p r i l  1974. 

The bulk o f  t he  water p o l l u t a n t s  p re sen t  i n  Portsmouth 's  wastewater 
e f f l u e n t s  can be a t t r i b u t e d  t o  two soIirces: blowdown from t h e  recir- 
c u l a t t n g  coo l ing  water (RCW) systerll, and e f f l u e n t  from t h e  X-710B Holding 
Pond (EIPW). Some of t h e  most commonly found p o l l u t a n t s  are chromium (Cr) ,  
z i n c  (Zn),  copper (Cu),  phosphates  (PO&), and s u l f a t e s  (SO41 i n  t h e  RCW 
and aluminum (Al ) ,  c h l o r i d e s  (CI ) ,  f l u o r i d e s  ( F ) ,  and n i t r a t e s  (N03) i n  t h e  
HPW. The RCW and  HPW e f f l u e n t s  w f l l  be blended be fo re  t rea tment  i n  t h e  
proposed C e n t r a l  L iquid  Waste Treatment F a c i l i t y .  The new f a c i l i t y  w i l l  
employ the r e d u c t i o n - p r e c i p i t a t i o n  method for removal of chromates and 
o t h e r  d i s so lved  s o l i d s .  Reduction oE hexavalen t  chromium (Cr") t o  less 
than  0.05 ppm (0.95 mg/L) as r equ i r ed  by l a w  and t h e  removal of o the r  
r e d u c i b l e  s p e c i e s  w L l l  be  accomplished by t h e  a d d i t i o n  of t h e  chemical 
r educ tan t  s u l f u r  d iox ide  (SO2). P r e c i p i t a t i o n  occurs  on add-ltion of lime 
(CaO), which forms i n s o l u b l e  metal hydroxides.  The work desc r ibed  h e r e i n  
invo lves  the op t imiza t ion  of t h e  r educ t ion  s t e p ,  i.e., determining t h e  
minimum amount of SO2 necessary  t o  reduce t h e  hexavalen t  chromium t o  t h e  
t r i v a l e n t  state. 
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AN41~YTTCAL TECHNIQUES FOR THE I N  SITU QUANTlF1CATION OF LOW-LEVEL 
WASTE 
Was tc Management ‘85, Proceedings of t h e  Symposium on Waste 
Managemcnt a t  Tucson, Arlnona, R. G .  P o s t ,  pd , ,  Vol. 2 ,  pp. 387-83, 
March 1985. 

A di rec t -assay  technique q u a n t i t a t i v e l y  a s s a y s  and c .ha rac t e r i zes  the 
n u c l i d e s  ( i n c l u d i n g  a l l  10 CFR 51, Table I atid Table IT n u c l i d e s )  p r e s e n t  
i n  bulk r a d i o a c t i v e  wastes. Materials analyzed can i n c l u d e  r e s i n s  and 
s ludges  i n  t r a n s f e r  Si-nes, t anks  and l i n e r s ,  b a r r e l e d  o i l y  wastes and DAW, 
and components s t o r e d  i n  f u e l  p o o l s .  The methodology a p p l i e s  to a range 
of samples f rom h i g h - a c t i v i t y  r e s i n s  and control-rod b lades  t o  81Pghtl-y 
contaminated DAN, ‘rhe system, based on advanced gama-ray S ~ F X % K O S C O ~ ~  

t echniques ,  combines scanning wilih sample a n d y s i s  r e s u l t s  and c o r r e l a t i o n  
rnethodo1.og-y t o  g i v e  a complete waste a n a l y s i s  that a l lows  e f f i c i e n t ,  
a c c u r a t e ,  and c o s t - e f f e c t i v e  c l a s s i f i c a t i o n  f o r  packaging, shipment and 
b u r i a l .  The methodnl.ogy can (1) improve accuracy by averaging over  an 
e n t i r e  c o n t a i n e r  r a t h e r  than  depending on a s i n g l e  small sample from the 
u s u a l l y  inhomogeneous waste, ( 2 )  reduce accumulated iman-rem exposure where 
h i g h l y  r a d i o a c t i v e  wastes must be samp1.d and analyzed,  ( 3 )  allow a more 
knowledgable and c o s t - e f f e c t i v e  choice of shippimg c o n t a i n e r  aizd cask, and 
( 4 )  reduce b u r i a l  costs by allowling less conserva t ive  est:.imatcs 9 E  t o t a l  
c u r i e s  shipped i n  each c o n t a i n e r .  

Coia,  M. Pa; Csrbin, M. BL. 

APPLYING AN INNOVATIVE APPROACH TO PIi3I,D ENVESTIGATTONS AT A 
REMEDIAE ACTION SITE 
Roy F. Weston, Inc., circa 1984. 

Typical f i e l d  i n v e s t i g a t i o n  programs have ixtP1.Ezed s o i l  borings and 
groundwater monitor ing w e l l s  t o  c h a r a c t e r i z e  contaminat ion a t  hazardous 
waste sites. This  paper d e s c r i b e s  an approach t h a t  can be appl ied  a t  a 
hazardous waste s i t e  where known groundwater contaminat ion e x i s t s  and 
remedial  a c t i o n  i s  necessary t o  m i t i a g a t e  the environmental  concerns,  The 
sampling program i s  corulucted t o  l o c a t e ,  as a c c u r a t e l y  as p o s s i b l e ,  t h e  
p o s i t i o n ,  e x t e n t p  and depth o f  contaminant source areas and t o  i d e n t i f y  
t h e  p o t e n t i a l  contaminants p r e s e n t ,  as w e l l  as t h e  p o t e n t i a l  e x t e n t  of 
contaminant mhgration i n  t h e  s o i l  and groundwater. These sampling proce- 
d u r e s  u t i l l z e  t h e  maximum number 01 backhoe t r e n c h  excavat ions ( t o  l o c a t e  
t h e  apparent  boundary of contaminant source  areas and o b t a i n  composite 
s o i l  samples a long a prescr ibed  coord ina te  g r i d  system) and f i e l d -  
implemented a n a l y t i c a l  techniques ( t o  s c r e e n  s o i l  samples and e l i m i n a t e  
t h o s e  w i t h  l i t t l e  o r  no contaminat ion) .  Laboratory a n a l y t i c a l  procedures 
are used t o  c h a r a c t e r i z e  the w a s t e  c o n s t i t u e n t s  found i n  t h e  source areas 
and contaminated 6011s and t o  provide the necessary l e v e l  of q u a l i t y  
assurance.  
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Cole, k. W.; et ax. 

URANIUM I N C I N E R A T  LON 
I n c i n e r a t i o n  of Low-Level Radioac t tve  Wastes: 1985, Lec ture  Notes, 
Tucson, Ar-lzona, pp. L1 t o  L?-3$ March 1985. 

Aero je t  Heavy Metab Company ~~~~~ o p e r a t e s  two i n c i n e r a t o r s  t o  conver t  
uranium metal t o  uranium oxide i n  o r d e r  t o  comply wi th  t h e  a p p r o p r i a t e  
Department of T r a n s p o r t a t i o n  and b u r i a l - s i t e  requirements f o r  sh ipp ing  a 
pyrophor ic  m a t e r i a l ,  ThLs paper w i l l  d e t a i l  t h e  c o n s t r u c t i o n ,  ope ra t ion ,  
arid monitoring r e g u l a t o r y  c o n s t d e r a t i o n s  f o r  our uranium I n c i n e r a t o r s -  
The actual combuseon chamber i s  a 55-gal drum submersed i n  a water ba th  
f o r  cos l lng ,  w i t h  a f eed ing  and contaminant c o n t r o l  hood connected t o  a 
v e n t i l a t i o n  system. V e n t t l n t i o n  c o n s i s t s  of ambient a i r  f o r  coo l ing  of 
t he  combustion a i r  stream, a p r e f i l t e r ,  a HEPA f i l t e r ,  a s t a c k ,  and asso- 
c i a t e d  monitoring equipment. The i n c i n e r a t o r s  have been modified t o  
r e f l e c t  exper ience  gained over  s e v e r a l  years of o p e r a t i o n  f o r  i nc reased  
p r o d u c t i v i t y  and s a f e t y .  ApproxiilpatePy 2000 I b  (909 kg) of uranium oxide 
have been genera ted  and s u c c e s s f u l l y  shipped t o  waste brarial s l tes .  
Rad io log ica l  h e a l t h  problems have been minimal. Recent e f f o r t s  have been 
d i r e c t e d  a t  improved packaging of t h e  oxide  t o  meet cr i ter ia  a t  t h e  
Barnwell, South  Caro l ina ,  b u r i a l  s i t e  f o r  d i s p o s a l  of n o n d i s p e r s i b l e  
waste.  A risk a n a l y s i s  completed i n  1984 i n d i c a t e s  t h a t  t r a n s p o r t a t i o n  i s  
t h e  l a r g e s t  r isk.  

WASTE FORM DEVELOPMENT PROGRAM ANNUAL REPORT OCTOBER 1 9 8 H E P T E m E R  
1983 
BNt-51756, Brookhaven Na t iona l  Labora tory ,  1983. 

The p r imary  focus  o f  this  work i s  the i n v e s t i g a t i o n  of new s o l i d i f i c a t i o n  
a g e n t s  which w i l l  p rovide  improved immobi l iza t ion  of LLRW i n  a n  e f f i c i e n t ,  
c o s t - e f f e c t i v e  mannerr A working set of p re l imina ry  waste form e v a l u a t i o n  
c r i t e r i a  which could impact on t h e  movement of r ad ionuc l ides  i n  t h e  
d i s p o s a l  environment was developed. The s e l e c t i o n  of p o t e n t i a l  s o l i d i f i -  
c a t i o n  agen t s  € o r  f u r t h e r  I n v e s t i g a t i o n  is descr ibed .  Two t he rmop las t i c  
m a t e r f a l s ,  low-density polye thylene  and a modified s u l f u r  cement, were 
chosen as primary cand ida te s  f o r  f u r t h e r  study. Three w a s t e  t ypes  were 
s e l e c t e d  f o r  s o l i d t f i c a t i o n  process  development and waste-form p rope r ty  
e v a l u a t i o n  s t u d i e s  which r e p r e s e n t  bo th  "new" volume reduc t ion  wastes 
( d r i e d  evapora to r  concen t r a t e s  and i n c i n e r a t o r  ash) and c u r r e n t  "problem" 
wastes (ion-exchange r e s i n s ) .  Waste load ings  of 60 w t  % Na2S04, 25 w t  X 
H3BO3, 25 w t  % i n c i n e r a t o r  ash ,  and 50 w t  % dry  ion-exchange res in  were 
achieved  us ing  low-density polye thylene  as a mat r ix  material. Samples 
i n c o r p o r a t i n g  65 w t  X NazS04, 40 w t  % H3BQ3, 20 w t  % i n c i n e r a t o r  ash, and 
40 w t  X dry  ion-exchange r e s i n  were s u c c e s s f u l l y  s o l i d i f i e d  i n  modified 
s u l f u r  cement. 
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MANAGEMENT OF URANIUM NILL T A I L  T.NGS, LOW-LEVEL WASTE, AND 
HAZARDOUS WASTE - VOLUHE I 
Colorado State  Utile-ersity , Geotecbnical Englneering Program, February 
1985. 

The Seventh Symposium, held a t  Colariado State:  University, Ft, C o l l i n s ,  
Colorado, focused on the reclamation of waste. d i s p o s a l  arms. The papers 
document the technology development that has faken place and d e f i n e  the 
currenc s t a t e  of t h t r  a r t :  

1. Regulations and pliblic Concerns - 6 papers ,  
2. Low-Level Waste - 6 papers, and 
3 .  UraiaPuni Mill. Tail ings R e m e d d a l  Action Project  (UHTRAP) - 14 papers. 

C Q ~ O E - ~ ~ Q  State Ehfversity 

MANAGMEMT OF IJRANTUM MILL TAILINGS,  LOW-LEVEL GLGTE, AND HAZARDOUS 
WASTE - VOLUbE TI 
Colorado State i h i v e r s i t y  , Ceotechnical Engineering Programn, 
F e b r u r a r y  1985. 

The Seventh Symposiuni, he ld  at Colorado State U n i v e r i s t y  in F t .  Collins, 
Colorado, focused on the reclamation of waste d i s p o s a l  a reas .  The papers  
document the technoiogy development that  has taken place ~ I I C I  def ine  the 
current state of t he  art :  

1. Covers Long-Term Stability - 7 papers ,  
2. Hydraaalie Propestles of Tailings - 4 papers, 
3. Contaminant Migration, Seepage and Groundwater - 11 papersP and 
4 ,  Case Historles  - 12 papers .  
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Colvin, e .  M.; Roberts, R, C,; and Williams, PI. K. 

SUMMARY OF THE IJLTKAFILTRATION, IREVERSE OSMOSIS, AND ADSORBENTS 
PROJECT 
MLM-3033, Monsanto Research Corporation, January 1983. 

The design for a medium-size [40-gal/min (150-L/min>] ultrafiltration (UF) 
membrane unit includes a schematic diagram, capital and operating CQS~S, a 
list and discussion of the radioisotopes tested and the results achleved, 
operating parameters, and. characteristics of the available membrane con- 
figurations. The plant design €or a reverse osmosis (KO) membrane unit 
includes a conceptual diagram, specifications for a unit producing 
40 gal/min (150 L / n i n )  of permeated product, a list of radioisotopes 
tested on KO units and the rejections achieved, a discussion of the prfn- 
ciple of RO, a discussion o f  the upper limits of cation and anion con- 
centrations (there are no lower limits), a discussion of membrane 
configurations and porosities, a discussion of factors affecting m m -  
branes, a section on calculating the membrane area needed f o r  a particular 
application, and capftal and operating cost calculations. The design for 
a n  ion-exchange pilot p l a n t  includes a schematic diagram; flow, resin, and 
column specifications; impurity limits; and operating and capital costs. 
short theoretical discussion and process description are a lso  included. 

The design retains flexibility so that application to a specific stream 
can be determined. 

Cooley, C. R.; Clark, D, E. 

TWATMENT TECHNOLOGIES FOR NON-HIGH-LEVEL WASTES (U.S.A.) 
WEDL-SA-851, Hanford Engineering Development Laboratory, June 1976. 

Non-high-level waste arising from operations at nuclear reactors, fuel 
fabrication facilitles, and reprocessing facilities can be treated using 
one of several technical alternatives prior t o  storage. Each alternative 
and the associated experience and status of development are summarized, 
The technology for treating non-high-level wastes is generally available 
for industrial use. Improved techniques applicable to the commercial. 
nuclear fuel cycle are being developed and demonstrated to reduce the 
volume of waste and to immobilize it for storage. 



CURRENT PRACTICE OF INCINERATION OF LDV-LEVEL INSTITUTIONAL 
W T O A G T I V E  MASTE 
EGG-2076, EG&G Idaho, h e . ,  February 1981, 

During 1979, 142 medical and academic i n s t P t u t i o n s  were smveyed t o  assess 
t h e  c u r r e n t  practice of i n c i n e r a t i o n  of low-level radioactive w a s t e .  T h i s  
w a s  one a c t i v i t y  carried out  by the  Un ive r s i ty  of MIarylas_d as p a r t  of a 
c o n t r a c t  vPth EG&G Idaho, Inc. ,  t o  s i t e  a radioactive w a s t e  i n c i n e r a t i o n  
system. Of those surveyed, 46 (approximately 32%) were p resen t ly  iracines- 
attng some type of r a d i o a c t i v e  waste. A l l  were us ing  conr s l l ed -a l r ,  
m u l t i s t a g e  i n c i n e r a t o r s .  I n c i n e r a t o r s  were most o f t e n  used t o  burn animal 
carcasses and o ther  biol .ogical wastes ( 9 4 % ) .  The average s i z e  un-lt had a 
c a p a c i t y  of 113 kg/h. Disposal o f  l i q u i d  s c i n t i l 1 a t : t o n  v i a l s  posed 
special  problems; ejlght i n s t i t u t i o n s  i n c i n e r a t e d  f u l l  s c i n t i l l a t i o n  v i a l s ,  
and f Ive i n c i n e r a t e d  s c i n t i l l a t l o a  fl1.lids BPI bulk form, Most i n s t i t u t i o n s  
(872) used the  i n c i n e r a t o r  to dispose  of o t h e r  wastes i n  a d d i t i o n  t o  
r a d i o a c t l v e  wastes. About ha l f  ( 2 0 )  o f  t h e  i n s t i t u t i o n s  i n c i n e r a t i n g  
r a d i o a c t i v e  wastes reported shortcomings i n  t h e i r  i n c i n e r a t i o n  process .  
Frequent ly  c i t e d  reasons f o r  i n c i n e r a t i n g  wastes were: ( 1 )  n l.owcr cost  
as compared wi th  s h i p p i n g  For commercial shallow-land b u r i a l ,  ( 2 )  volume 
reduc t ion ,  ( 3 )  convenience,  and ( 4 )  c losu re  of e x i s t i n g  d i s p o s a l  sicef;. 

WPPP: CONSTRUCTION AND PROGRESS ON A SUCCESSFUL NIJCLEAR WAS'UE 
REPOS TTORY 
Waste Mawagemen2 ' 8 5 ,  Proceedings af t he  Symposturn on Waste 
Management a t  Tucson, Arizona, R. G. Pos t ,  ed. ,  V o l e  1 ,  pp. 71-73, 
March 1885. 

The Department of Energy i s  c o n s t r u c t i n g  the Waste I s o l a t i o n  P i l o t  P l a n t  
(WPPP) i n  sou theas t e rn  New faexfco. The f a c i l i t y  w l 1 1  retrievably store 
t r a n s u r a n i c  vas te  f r ~ m  defense a c t i v i t i e s  of the 7Ynntt.ed States and condme'i 
experiments with defense high-level  waste which will.  be r e t r i e v e d  at t h e  
end of t he  experiments.  This  paper d e s c r i b e s  the progress and t h e  p re sen t  
s t a t u s  of a c t i v i t i e s  a t  WLPP. 
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Copeland, Le G. 

SUCCESSFUL REMEDIAL ACTION AT A HAZARDOUS WASTE SITE 
The Weston Way, Vol. 9, No. 2, Fall 1983. 

I n  May 1983, Weston completed the largest single hazardous waste excava- 
tion and disposal operation ever funded by the U.S. Army. The project 
involved the engineering and excavation of 62,000 tons (56,000 t) of 
organic-laden soils, sludges, and liquids from two sites located on the 
Anniston Army Depot in Anniston, Alabama. 

This $4.6 million project was funded by the Department of Defense as a 
part of its ongoing program to establish environmentally sound operating 
practices in its facilities located throughout the United States. 

Couture, J. 

STATUS OF THE FRENCH REPROCESSING INDUSTRY 
Fuel Reprocessing and Waste Management, Proceedings of the 
American Nuclear Society International Topical Meeting, Jackson, 
Wyoming, Vole  1,  pp. 33-45, August 26-29, 1984. 

Reprocessing of light water reactor fuel is an industrially demonstrated 
actlvitg as attested by the results achieved at the La Hague plant, both 
f o r  production performance and f o r  safety. A large expansion project is 
under way at La Hague to increase its reprocessing capacity to 1600 metric 
tons of LWR fuel per year; it draws upon the know-how and operating 
experience acquired at that plant. High-level waste management using prov- 
en vitrification technology will provide a product suitable for final 
disposal. Other reprocessing plants are under design o r  construction 
elsewhere in Europe. The fuel cycle will be closed through utilization of 
plutonium either in breeder reactors or in light water reactors in the 
form of mixed oxide fuel. Figures concerning the impact of reprocessing 
on the cost of the nuclear kilowatt hour in France will be given. 
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Cramer, E. N. (Technical Program Chairman) 

Transactions of the American Nuclear Society 
V o l .  41, pp. 100-3, June 198%. 

The following articles are included in this volume: 

1. Nonradioactive Zeolite Vitrification Process Demonstration Results, 
2, Electrolytic Decontamination of Torus Steel for Release as Salvage, 

3. Decontadnation of Uranium-Gontaalnated Iron hy Smelting. 
and 

CrandaX1. J. L. 

TREATMENT AND CONDITIONING OF WATERS FROM U.S. NUCLEAR FUELS 
REPROCESSING PLANTS 
DP--HS--83-22, E. I. du Pont de Nernours & Co., May 1983. 

The liquid high-level wastes at U.S. facilities at Wanford and Savannah 
River have, for nearly 40 years, been conditioned for storage by adding 
NaOH, a process whlch precipitates most of the radionuclides except 6s in 
an insoluble sludge. Mechanical separation of this sludge, coupled with 
decontamination of the supernate by ion exchange and/or precipitation, 
gives a waste. concentrate for Immobilization. The Defense Waste 
Processing Facility at Savannah River is under construction to immobilize 
this concentrate in borosilicate glass. Idaho is just placing a new 
calciner in operation to treat their acid wastes directly. Techniques 
have also been developed t o  remove Cs, Sr, and noble metals from the 
liquid wastes f o r  defense ~ U K ~ O S ~ S  and commercial uses. Except at West 
Valley, New York, the U.S. technique to date has been to dissolve the fuel 
clad rather than to shear-leach it. However, because shear-leach is the 
expected future process, the United States has also developed techniques 
both f o r  imohilizing leached clad in concrete and for decontaminating it 
by melting. With regard to gaseous waste, the current U.S. reprocessing 
plants treat their off-gas mainly to remove iodtne and particulates. 
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Croff, A. 6.; Blomeke, J. 0.; Pinney, B. C. 

ACTINIDE PARTITIONING-TRANSFTATION PKOGRAM FINAL REPORT. 
I. OVERALL ASESSMENT 
OWL-5566, Oak Ridge National Laboratory, June 1980. 

This report Is concerned with an overall assessment of the feasibility of 
and incentives €or  partitioning long-lived nuclides from fuel reprocessing 
and fuel refabrication plant radioactive wastes and transmuting them to 
shorter-lived or stable nuclides by neutron irradiation. The principal 
class of nuclides considered i s  the actinides, although a brief analysis 
is given of the partitioning and transmutation (P-T) of "Tc and 129T.. 
Three major conclusions concerning technical feasibility can be drawn from 
the assessment: (1) actinide P-T is feasible, subject to the accep- 
tability of fuels containing recycle actinides; (2) technetium P-T is 
feasible If satisfactory partitioning processes can be developed and 
satisfactory fuels identiEied (no studies have been made in this area); 
and ( 3 )  iodine P-T is marginally feasible at best because of the low 
transmutation rates, the high volatility, and the corrosiveness of iodine 
and iodine compounds. It was concluded, on the basis of a very conser- 
vative repository risk analysis, that there are no safety or cost incen- 
tives for actinide P-T. Incentives for technetium and iodine P-T exist 
only if extremely conservative long-term r i s k  analyses are used. 

DaCosta, D.; Abrams, R. 

RADWASTE INCINERATOR WET SCRUBBER CORROSION TESTS AND BLOWDOWN 
ELIMINATION 
Incineratton of Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, p. 61,  March 21, 1985. 

Radwaste incinerators that reduce the volume of nuclear power reactor 
wastes utilize wet scrubbing systems to remove particulates and neutralize 
acid gases present in the incinerator effluent. Koch Process Systems 
(KPS) has developed a radwastr. incinerator using the controlled-air Incin- 
eration process in place at Los Alamos National Laboratory. During the 
development program, KPS identified two areas of concern with the wet 
scrubbing systems when processing power reactor wastes: (1) because power 
reactor waste processing equipment should have metallic process boundaries 
per Regulatory Guide 1.143, corrosion-resistant materials suitable for the  
harsh chernlcal environment must be identified for use; and (2 )  scrubber 
blowdown would adversely affect the achievable volume reduction factors 
unless it could be internally eliminated within the incineration system. 
KPS conducted two research and development programs to resolve these areas 
of concern. The U S  incinerator wet scrubbing system design is based on 
the program results. 
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Dam, A, S . ;  Bradley, N. J, 

A COMPARISON BETWEEN MOBILE VR SERVICES AND CENTRAL VR SERVICE 
FACILTY FOR DRY ACTIVE WASTE 
Waste Management '85, Proceedings of the Symposium on Waste 
Management a t  Tucson, Arizona, a. G. Pos t ,  ed. ,  Vol. 2 ,  pp. 539-42, 
March 1985. 

Low-level r a d i o a c t i v e  dry wastes can be volume-reduced us ing  e i t h e r  mobile 
o r  c e n t r a l  f a c i l i t i e s  w i t h  super-compactors, o r  i n c i n e r a t o r s ,  o r  both. 
Th i s  paper compares the t e c h n i c a l ,  o p e r a t i o n a l ,  and economic f a c t o r s  f o r  
mobile versus  c e n t r a l  f a c i l i t i e s .  Analyses i n d i c a t e d  t h a t  customer c o s t s ,  
i n  a d d i t i o n  t o  t h e  s e r v i c e  vendors f e e ,  are a s i g n i f i c a n t  f a c t o r  i n  t h e  
e v a l u t i o n  o f  mobile s e r v i c e s .  The most a t t r a c t i v e  o p t i o n  i s  a c e n t r a l  
f a c i l i t y  o f f e r i n g  both  i n c i n e r a t i o n  and super-compaction. 

LOW-LEVEL VOLUME REDUCTION SERVICES FACILITY 
Waste. Management ' $ 8 5 ,  Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. G. Pos t ,  ed . ,  Vol. 2 ,  pp. 187-89, 
March 1985. 

The Babcock & Wilcox Company i s  r enova t ing  t h e  shutdown f u e l  f a b r i c a t i o n  
f a c i l i i t e s  i n  Parks Township, Pennsylvania,  and i n s t a l l i n g  equipment t o  
o p e r a t e  a Volume Reduction Se rv ices  F a c i l i t y  f o r  low-level r a d i o a c t i v e  
waste. This  f a c i l i t y ,  o u t f i t t e d  wi th  both an i n c i n e r a t o r  and a s u p e ~  
compactor, will have t h e  c a p a b i l l t y  t o  handle dry  s o l i d s ,  contaminated 
o i l s ,  l i q u i d  s c i n t i l l a t i o n  v i a l s ,  and b i o l o g i c a l  waste and is  t o  be t h e  
f i r s t  commercial f a c i l i t y  i n  t h e  Unlted States t o  u t i l i z e  both i n c i n e r a -  
t i o n  and super-compaction f o r  t h e  volume reduc t ion  of low-level radioac- 
t i v e  waste.  This  paper d e a l s  w i th  t h e  planned o p e r a t i o n s  f o r  t h e  Rabcock 
& Wilcox Reduction Se rv ices  F a c i l i t y  i n  Park Township, Pennsylvania. 
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Dameron, H. J. 

SOLID WASTE MINIMIZATION 
Waste Management '85,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. @. Post, ed., Vol. 2, pp. 405-8, 
March 1985. 

A s  more nuclear stations come on-line, Duke is faced with increasing solid 
waste volumes and increasing burial site rates. In an attempt to reduce 
these volumes, studies were conducted to quantify and to address specific 
waste forms. The schemes used include administrative controls, equipment 
purchase and building modification, and requests for regulatory exemp- 
t ions. 

Davis. W. S. 

THE IMPACT OF LWR DECONTAMINATIONS ON SOLIDIFICATION, WASTE 
DISPOSAL AND ASSOCIATED OCCUPATIONAL EXPOSURE - ANWUAI, REPORT 
NUREG/CR-3444, BNL-NUREG-51699, Brookhaven National Laboratory, 
August 1983. 

This report describes generic and specific aspects of hard and soft chemi- 
cal decontaminations and considers the radiation and thermal stability of 
the reagents involved. Disposal options for LWR decontamination wastes 
are discussed. Studies indicating the potential impact of these wastes on 
a shallow-land burial ability to retain radionuclides are summarized. 
Processes being considered for the management of spent ion-exchange resins 
are reviewed. Problems associated with the state of the art of incinera- 
tion, pyrolysis, wet-air oxidation, acid digestion, and chemical digestion 
are evaluated. The solidification and disposal of decontamination wastes 
are considered with respect to criteria given i n  the Licensing Rule  €o r  
Land Disposal of Radioactive Waste, 10 CFR 61. These are evaluated with 
respect to possible solidification in cement, bitumen, and plastics. The 
various options in mixing decontamination wastes with normal LWR resin 
waste are discussed with respect to their impacts on occupational expo- 
sure. 
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Deacon. L. €3, 

CHROMIUM RECOVERY FROM RCW-PRODUCED SLUDGES WITH NIGH IRON CQNTENT 
GAT-T-2519, Goodyear Atomic Corporation, March 1976. 

Previous work at Portsmouth has proved the efficacy of a calcination-water 
l eaehhg  technique t o  recover chrodum RCW-produced sludges in which 
the hexavalent chromium was chernfcally reduced w i t h  sulfur dioxide and 
subsequently precipitated with lime. 

B preliminary laboratory investigation has been completed t o  determine the 
effects of iron on chrodum recovery from recirculating cooling water 
sludges in which the hexavalent chromium has been reduced with ferrous 
sulfate. Recovery of greater than 80% has been realized; however, dif- 
ficulty was encountered with "clinkers" in the calcination residue, which 
may make the recovery process economically unjustifiable. 

Deacon, L. E. 

CHROMIUM RECOVERY FROM SLUDGE PRODUCED AT THE X-616 LIQUID 
EFFLUENT CONTROL FACILITY 
GAT-T-2969, Rev. 1, Goodyear Atomic Corporation, May 1980. 

Current EPA regulations requ-lre the removal of hexavalent from liquid 
effluents to a concentration not exceeding 0.05 ppm (0.05 %/L) prior to 
discharge. At GAT, the chromate corrosion inhibitor present in the recir- 
culating cooling water (RCW) blowdown is removed, prior to discharge to 
the Scioto River, at the X-616 Liquid Effluent Treatment Facility. The 
resulting chromium hydroxide-containing sludge is stored in unlined 
earthen lagoons. Resource Conservation and Recovery Act (BCRA) regula- 
tions are directed toward recovery and recycling of materials, e . g . ,  chro- 
mium recovery for  reuse in the RCW system. Severa l  techniques have been 
investigated at GAT for chrolnllum recovery from RCW blowdown. The m o s t  
effective recovery scheme was found to be one in which insoluble chrodtnm 
hydroxide was oxtd-lzed to water-soluble sodium chromate by mixing the 
X-616 sludge with soda ash and calcining the mixture. The chromium was 
then removed from the insoluble residue by a water leach. Pilot-plant 
studies have been completed which indicate average recovery efficiencies 
of approximately 96 w t  X of available chromium in the sludge. However, 
the residue still contains sufficient leachable chrodum that it is con- 
s i d e r e d  hazardous. 



55 

Deacon, L. E. 

ENCAPSULATION OF W A R D O U S  SLUDGES I N  CONCKETE FOR LANDFILL 
G4T-T-3158, Goodyear Atotnic Corpora t ion ,  May 1982. 

The Fede ra l  EPA has promulgated hazardous waste g u i d e l i n e s  which a s s i g n  
" c r a d l e  t o  grave" r e s p o n s i b i l i t i e s  t o  any i n d u s t r y  g e n e r a t i n g  a hazardous 
waste.  During c h a r a c t e r i z a t i o n  of p l a n t - s i t e  s l u d g e s ,  t h e  X-616 chromate 
removal s ludge  w a s  found t o  exceed t h e  l e a c h a b l e  chromium l i m i t .  The 
X-700 degreaser s ludge ,  o r i g i n a t i n g  from a l i s t e d  n o n s p e c i f l c  sou rce ,  was 
a l s o  c l a s s i f i e d  as hazardous. Parameters were e s t a b l i s h e d  f o r  conc re t e  
e n c a p s u l a t i o n  of t h e  two s ludges .  EP l e a c h  tests showed t h a t  t h e  X-616 
s ludge  f i x a t i o n  i n  conc re t e  w a s  s u c c e s s f u l  i n  reducing  chromium below t h e  
de f ined  hazard l i m i t  i n  t h e  extract .  'Extracts from l e a c h  tests of t h e  
X-700 deg rease r  s ludge  conta ined  t r i c h l o r o e t h y l e n e ,  i n d i c a t i n g  f a i l u r e  of 
t h e  conc re t e  encapsu la t ion  t o  r e t a i n  t h i s  s o l v e n t .  However, n e i t h e r  
s ludge  encapsu la t ton  method i s  be l ieved  t o  provide  a v i a b l e  t r ea tmen t  f o r  
s ludge  d i s p o s a l .  The inc reased  s t o r a g e  volume which would be r equ i r ed  f o r  
encapsu la t ed  X-616 s ludge  i n d i c a t e s  t h a t  some form of chromium recovery 
and r e c y c l e  shou ld  be cons idered .  The X-700 deg rease r  s ludge  is genera ted  
i n  low annual volumes 1300 gal (1100 L ) ] .  It would be more Eeas ib l e  t o  
s t o r e  deg rease r  s ludge  i n  s teel  drums € o r  f u t u r e  i n c i n e r a t i o n ,  followed by 
c o n c r e t e  encapsu la t ion .  

Deacon, L. E. 

POLYELECTROLYTES FOR USE AS COAGUTATION AIDS AT THE X-616 L I Q U I D  
EFFLUENT CONTROL FACILITY 
GAT-T-2415, Goodyear Atomic Corpora t ion ,  October 1975. 

The r e d u c t i o n - p r e c i p i t a t i o n  process  used i n  t h e  X-616 Liquid E f f l u e n t  
Con t ro l  F a c i l i t y  produces a metal hydroxide s ludge ,  which is  both  d i f -  
f i c u l t  and time-consuming t o  set t le .  A coagulant  a i d  added t o  t h e  
c l a r i f i e r  w i l l  i n c r e a s e  t h e  s e t t l i n g  rates and i n c r e a s e  t h e  s t a b i l i t y  of 
t h e  sludge. 

Comparison tests have shown t h a t  a n i o n i c  p o l y e l e c t r o l y t e s  used as coagu- 
l a n t  a i d s  can reduce t h e  s e t t l i n g  t i m e  by as much as 80% whi le  substan- 
t i a l l y  dec reas ing  t h e  amount of suspended s o l i d s  i n  t h e  d ischarged  water. 
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SETH 200 - A NEW HOBIEE UNIT FOR SPENT ION-EXCWNGE RESINS 
EMBEDDING IN POLYMERS 
Waste Management '85, Proceedings o€ the Symposium on Waste 
Management at Tucson, Arizona, K. G. Post, ed., Vol. 2, pp. 163-64, 
March 1985. 

The CEA embedding process €or low- and medium-activity waste in ther- 
mosetting resins (polyester or epoxy) has been used industrially. Recent 
developments (elidnation of chemtcal pretreatment, thanks to a new epoxy 
formulation and technological breakthroughs in the operating techniques) 
have greatly increased the potential of the process. Technicatome's 
industrial experience has resulted in the design of an easily operated 
mobile unit which is very competitive, particularly for spent resin pro- 
cessing. 

LONG-RANGE P M  FOR DEFENSE PROGRAM LQW-LEVEL RADIOACTIVE WASTE 
MANAGEMENT PROGRAM 
U.S .  Department of Energy, January 1985. 

The Defense Low-Level Waste Management Program is to provide assurance 
that DOE sites have the necessary technology for managing defense how- 
level waste. The need to modify low-level waste practices to conform to 
DOE Order 5820.2, stabilize and close filled low-level waste disposal 
sites, and provide for alternative methods of disposal for special wastes 
may necessitate the development and implementation of new technologies and 
practices. The Program provides a central point of focus and expertise to 
assess the long-term technology needs of the Department's low-level waste 
management facilities and to design and implement technology development 
or demonstration projects to meet these needs. Mew techniques and 
measures are being developed in many areas, as well as additional measures 
and techniques to improve past disposal site performance. Documentation 
and support are also provided. The program efforts culminate in the 
implementation of technology by facility operators as p a r t  of each 
facility's standard practices. 



57 

Dejoaghe, Po; Van de Voorde, N.; Bonne, A. 

OPTIMIZATION STUDIES CONCERNING VOLUME REDUCTION AND CONDITIONING 
OF RADIOACTIVE WASTE IN VIEW OF STORAGE AND DISPOSAL! 
Fuel Reprocessing and Waste Management, Proceedings of the 
American Nuclear Society Internattonal Topical Meeting, Jackson, 
Wyoming, V o l .  2, pp. 139-51, August 26-29, 1984. 

Volume reduction of low level and medium level wastes and end-product is a 
major challenge in the management of radioactive wastes. Comments will be 
given OR recent achievements in the treatment of non-high-level liquid and 
solid wastes from power reactors and low-level, plutonium-contaminated 
wastes. The latter results can contribute to an overall optimization of a 
radioactive waste management scheme, including the final disposal of the 
conditioned materials. 

Some detailed results will be given concerning volume reduction, decon- 
tamination factors, degree of immobilization of the contained radioele- 
ments, and cost considerations. 

DRY ACTIVE WASTE: VOLUMES, SOURCES, AND COMPOSITION 
Incineration of Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. E l  to E16, March 21, 1985. 

The objective of this paper is to summarize the volumes, sources, and com- 
positions of typical nuclear-utility dry active waste (DAW), thereby 
establishing a coiumon reference point of pertinent waste parameters for 
later discussions of specific VR technologies and systems. Much of the 
data used to develop this paper was compiled by the author under a 
research project sponsored by the Electric Power Research Institute 
(EPRI) .  The results of the project were published in January 1984 as the 
three-volume E P R I  Report No. NP-3370. 

This paper is not intended to rehash the technical attributes, licen- 
sability, or economics of radioactive waste volume reduction (VR) per se. 
Nor is the paper intended to specifically endorse incineration or any of 
the other VlZ methods presently available and being marketed to the nuclear 
industry. Several other papers will address these issues, and they must 
stand on their own technical and economic merits. It is the author's opin- 
ion however, that a thorough understanding of the anticipated waste 
source material is an absolute necessity to the proper evaluation and 
selection of any VR system. 
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D g L t e t e ,  c. P.; Daloisio, G. s.; Wilson, 8- B .  

IDENTIPTCATLON OF KlbDWAS'iT SOURCES AND RElIilC'r IONS 'rECHNl.[(UES 
VOI,uFIE 1 : TNPLEMENTATTON MNDROOK 
E P R I  NP-3370,  G i l b e r t  AssocPates, Iiic. January 1984. 

The E P e c t r P e  Power Research I n s t i t u t e  (EPRI )  commtssioned a n  ope ra t ions -  
r e l a z e d  p r o j e c t  (RP1557-3) i n  l a t e  1981 t o  develop ;% methodology which can 
be used by u t i l i t y  o p e r a t i o n s  managers i n  e v a l u a t i n g  the radwatite genera- 
t i o n  rates a t  t h e i r  nuc lea r  s t a t i o n s ,  and t o  h e l p  thela i d e n t i f y  successful 
volume minimization techniques  which can be a p p l i e d  t o  reduce t h e s e  rad- 
waste sourc:es. The r e s u l t  of tht. pro jec t  i s  a three-volume r e p o r t  
comp.rising radwasce-re1 at-& informaf-ion Irom over two-thirds of the 
operating nuc lea r  p l a n t s  i n  t h e  count ry  as of &i.eiuher 31, 1981. Volume 1 
i s  in tended  t o  s e r v e  p r i m a r i l y  as a "handbook" and inc ludes :  (1) t h e  major 
conclus ions  obta ined  throughout t h e  repor t ;  ( 2 )  a method t o  e v a l u a t e  a 
p l a n t ' s  was~e managewenr program ef fsc t  Lveness i n  rninimlzlng radwaste 
gene ra t ion  i n  comparison t o  Indus t ry  performance and ( 3 )  radwaste volurn~-- 
minirnizatioiz techniques  s u c c e s f u l l y  used a t  o p e r a t i o n a l  nuc lea r  $ 1  a t  i o n s  
Volume 2 d e s c r i b e s  t he  project's t e c h n i c a l  approach and provides  detailed 
evaluattons of t h e  waste S Q u r c e I c h a r a c t e r i s t i e s  d a t a  ga thered  du r ing  the 
p r o j e c t ,  whi le  Volume 3 provides  t h e  e n t i r e  computerized d a t a  base o f  
p l a n t  rsastc sources  and characteristics used i n  the p r o j e c t .  

IDENTIFICATION OF WWASTE SOURCES AND REDUCTIONS TECHNIQUES, 

EPRI  NP-3370, G i l b e r t  Assoc ia t e s ,  IIIC., January 1884, 
VOLUME 2 : PROJECT EVALUATION 

The Electr ic  Power Research I n s t i t a t e  (EPRI )  commissioned an  ope ra t ions -  
related projeck (RP1557-3) i n  Pate 1981 t o  develop a methodology which can 
be used by a t l 9 f r . y  o p t ~ a t i ~ n s  m a n a p w  i n  e v a l u a t i n g  t h e  radwaste genera- 
t i o n  rates ,a t  their nuc lea r  s t a t i o n s  a i d  t o  he lp  t h e m  Ldenti€y s u c c e s s f u l  
volume ruinimization techniques  which can be a p p l i e d  t o  reduce these rad- 
waste sources .  The result of the p r o j e c t  is a three-volume report 
comprising rndwaste-related information from over  two-thirds of t h e  
operartng nucl.eas p l a n t s  i n  the country as of Decembcr 31, 1981, Volume 1 
i s  in tended  t o  serve pr imar i ly  as a and inc ludes :  (1) the: 
major conclus ions  obtained throughout t he  report, ( 2 )  a method t o  evalanate 
a p l a n t  ' s  waste management program ef fec t ivmresa  i n  minimizing radwnstle 
generatiom Zn comparison t.o i n d u s t r i a l  performance, and (3) radwaste 
volurni! azi i l imizat ion techniqnes succesfully used at: o p e r a t i o n a l  nuc lea r  
s ta t  ions . Volume 2 d e s c r i b e s  t h e  pro.jIect ' 6 technical approach a d  
provides  d e t a i l e d  e v a l u a l i o n s  of thc waste s o u r e e / c h a r a e t e r i s t i @ s  data 
gszhered du r ing  the p r o j e c t ,  while Vcrkurnc 3 provides the e n t i r e  con- 
putergzed dai-a base of p l a n t  waste sources  and c h ~ - a c t e r i s t i e s  used i n  the 
p K O 1  e C t  
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De - 
~~~~~ 3 :  DATA RASE 
E P K I  NE"-3370, Gilbert Associates, Inc., January 1984. 

The ESectrric Power Res~asch Institute (EPB'L) e o d s s i o n e d  an operat ians-  
r e l a t e d  project (RPl5S7-3) in late 1981 t o  develop a methodology whFch can 
be sased by utility operations marlagers In e v a l u a t i n g  the radwaste genera- 
tion rates ar t h e i r  nuclear stat%oris and to help them identify sticsessful 
volume min fmtza t i on  techniques which can be appBied to reduce t hese  rad- 
was te  s(mrcesI The r e s u l t  of the project i s  a three-volume repor t  
comprising radwaste-related i n f o m a t i o n  from over two-thirds o f  the  
operating nuclear planrs i n  the country as a€ December 31, 1981. Volume 8, 

is intended t o  serve prI.mariEy as a "'handbookno arid includes: ( 1  t h e  
rraajor eonclrisio125: obtalned throughout the r e p o r t ,  (2 )  a method t o  evaluate 
a plant's waste management program effectiveness in minirniztng sadwaste 
generation in comparison to Eridustrbal  performance, and ( 3 )  radwaste 
volume mtninnization techniques  succesfuliy used a t  operattonal nuclear 
stations .I Volume 2 describes the p r o j e c t ' s  technical approach. and 
provides d e t a f l e d  evali iattans of the waste saurceleharaeteristrcs data  
ga thered  d u r i n g  t h e  prr>.ject while Volume 3 prowl des the entire com- 
puterized da ta  base of plant waste G Q U T C ~ S  and characteristics used in the 
project * 

Departwnt of Energy 

FINAL ENVIRONMENTAL IMPACT STATEMENr - INCINERATION FACILITY POK 
IOACTIVELY CONTAMINATED PCBs AND OTHER WASTES 

DOEIEIS-0084, 1J.S. Department of Energy, .June 1982, 

The statement assesses the environmental impacts associated wi.th the 
canstsuction of an incfneration facility and related support  f a c i l i t i e s  
for the  dispclsal $.I€ hazardous organic  waste materials ( inc lud ing  RXs) 
which are contaminated with trace quantities oE low-assay enrfehed. ura- 
nium. The proposed a c t i o n  includes t h e  incineration facility a t  Oak 
Ridge ,  Tennessee, and storage, packagling, and shipping facilities at the  
Caseous DiffusEori Plants %n Paducah, Kentucky, and Portsmouth, Ohio; 
Pnazardous organic  wastes from these plants and from t h e  Y-12 Plant and Oak 
R-i Age Mationai Laboratory would be shipped to the proposed inc inerat ion  

water quality, soc9oecnnomic r_orrdXkions, pub l i c  and occupational. h e a l t h  
and safety, an ecology Aciditirrizally , the statement presents an 
assessment o f  the patent tal. Impacts from accidents a t  the incinesatfon 
facility or during t r anspor t a t ion  of the waste matel-ials to the f a c i l f t y ,  

E a c i l f t y ,  Impacts assessed includt;. the effects of the p r o j e c t  8313. a i r  and 
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Department of Energy 

LOW-LEVEL RADIOACTIVE WASTE POLICY ACT REPORT 
DOE/NE-0015, U.S. Department of Energy, 1980. 

This  r e p o r t  does t h e  following: 

on a r e g i o n a l  b a s i s ,  

d i s p o s a l  s i t e s ;  e v a l u a t e s  t h e  l i c e n s e  s t a t u s  of each such s i te ,  t h e  
s ta te  of o p e r a t i o n  o€ each  s i t e ,  inc lud ing  o p e r a t i n g  h i s t o r y ,  and 
t h e  adequacy of t h e  d i s p o s a l  technology employed a t  each s i t e  t o  
c o n t a i n  low-level r a d i o a c t i v e  wastes f o r  t h e i r  hazardous l i f e t i m e s ;  
and p r e s e n t s  such recommendations as t h e  S e c r e t a r y  cons-lders 
a p p r o p r i a t e  t o  ensure  t h e  p r o t e c t i o n  of p u b l i c  h e a l t h  and s a f e t y  
from wastes t r anspor t ed  t o  such sites. 

3. Evalua tes  t h e  t r a n s p o r t a t i o n  requi rements  on a r e g i o n a l  b a s i s  and i n  
comparison wi th  present  practices f o r  t h e  shipment of low-level. 
r a d i o a c t i v e  wastes ( inc lud ing  an  inventory  of the types  and guan- 
t i t i e s  of low-level r a d i o a c t i v e  wastes) and e v a l u a t e s  shipment 
requi rements  f o r  each t y p e  OF waste and the a b i l i t y  of g e n e r a t o r s ,  
s h i p p e r s ,  and c a r r i e r s  t o  m e e t  such requirements.  

f a c i l i t - l e s  owned and opera ted  by t h e  DOE t o  provide  i n t e r i m  s t o r a g e  
f o r  commercially genera ted  low-level wastes and estimates t h e  
c o s t s  a s s o c i a t e d  wi th  such i n t e r i m  s to rage .  

1. Defines t h e  d i s p o s a l  c a p a c i t y  needed f o r  p r e s e n t  and f u t u r e  LLRW 

2. Defines t h e  s t a t u s  of all commercial low-level r a d i o a c t i v e  waste 

4 .  Evalua tes  t h e  c a p a b i l i t y  of t h e  low-level r a d i o a c t i v e  waste d i s p o s a l  

Detilleux, E. J.; Tonon, P. 

MANAGEMENT OF NUCLEAR SPENT FUEL AND RADIOACTIVE WASTE IN BELGIUM 
F u e l  Reprocessing and Waste Management, Proceedings of t h e  
American Nuclear Soc ie ty  I n t e r n a t i o n a l  Topica l  Meeting, Jackson, 
Wyoming, Vole 1, pp. 3-13, August 26-29, 1984. 

Besides t h e  s e t t i n g  up of nuc lea r  power p l a n t s  which, from 1986 onwards, 
w i l l  g e n e r a t e  65% of h e r  e l e c t r i c i t y ,  Belg ium has  du r ing  the l a s t  30 y e a r s  
developed important a c t i v i t i e s  aiming a t  a sound management of spen t  
n u c l e a r  f u e l s  and r a d i o a c t i v e  wastes.  I n  r e c e n t  y e a r s ,  both t h e  au tho r i -  
t i e s  and i n d u s t r y  have made d e c i s i o n s  and taken  a c t i o n s  aimed a t  t h e  pro- 
motion of spen t  f u e l  r ep rocess ing ,  t h e  r e c y c l i n g  of plutonium and the  
long-term management of t h e  wastes. The p resen t  paper d e s c r i b e s  t h e  
i n s t i t u i o n a l ,  t e c h n i c a l ,  and f i n a n c i a l  a s p e c t s  o€ these d e c i s t o n s  and 
measures. 
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Diae, N. J. (Technical Program Chairman) 

Transactions of the American Nuclear Society 
Vol. 38, p. 199, June 1981. 

This volume includes the following article: "Design and Operation of a 
Prototype Incinerator for  Beta-Gamma Waste." 

Dietz, S,; Emnaet, H,; DeGaetano, B.; Tuttle, D; Vincent, 6. 

NATIONAL SURVEY OF HAZARDOUS WASTE GENERATORS ANI) TREATMENT, 
STORAGE, AND DISPOSAL FACILITIES REGULATED UNDER RCRA IN 1981 
EPA-530, Westat, Inc., April 1984. 

This report summarizes the findings of an extensive national survey of 
hazardous waste generators and treatment, storage, and disposal facilities 
regulated under Subtitle C of the Resource Conservation and Recovery Act 
(RCRA) of 1976, as amended. The survey, conducted by mail during the fall 
of 1982 and the spring of 1983, was administered by Westat under the spon- 
sorship and direction of the U.S. Environmental Protection Agency's (EPA) 
Office of Solid Waste (OSW). 

The survey produced a statistically weighted data base cantaining more 
than 6000 statistical data elements describing hazardous waste generation 
and management activities in 1981, the study year. The findings presented 
in this report are drawn from only a portion of these data, but they are 
intended to provide a broad overview of the nature and scope of the popu- 
lations of regulated hazardous waste generators and treatment, storage, 
and disposal facilities and of the hazardous wastes they generate and 
manage. 



Severa l  yea2s ago, General E lec t r ic  recogmizecl the  need f o r  an iinpruved 
encapsula t f  on (aedi im f o r  P o ~ - l e v e l  r a d i o a c t i v e  was tr. Tho desired ckarac- 
tesist ics nf ~1ae jmproved uiedfa wpre: volume r educ t ion  eapab i l iLy ,  com- 
patibility with a l l  commc~~'i w : ~ . ; P ' P  f~,rms high  a v a i l a b i l i t y ,  safety, and 
erne of opcrat'enn. 

I n  responsc t o  the  i - d e c t l f  i e d  nepd b n e r a l  Electr ic  undertook tlic! bcmeh- 
scalp and p - i l o t - - p l a n t  t e s t i n g .  Th i s  e f f o r t  led t o  the s e l e c t i o n  of 
po lyes t e r  as rhe preferred encapsu la t ion  medirm. Po lyes t e r  o f f e red  all 
the desired advantages ,  p l u s  s u p e r i o r  leach res3.stanc.e i n  comparison t o  
Che camonly used encapsulation media., Enhanced leach resistance w a s  con- 
s i d e r e d  important  as protection againqg: the p o t e n t i a l  that: €ederal regulz- 
t i n n s  w i l l  be made morr stringent or  that  t h e  new s t a t e  and reg'onal 
compacts wi 11 require enhanced p r o p e r t i e s  f o r  macerial accepted a t  tlip 
b u r i a l  s i t e s ,  

L I C E N S I N G  EXPEXIENCE FOR A C E N i ' W I Z E D  LLW IMCINEKATPON FACILITY 
I n c i n e r a t i o n  of Low-Lpvel Radioact l  vi? Wastes: 1985, Lec ture  Notes, 
Tucson, Arizona, pp. DDL t o  DDlL, Marell 1985. 

Battelle's Columbus hborti tor-lefi  has applied t o  the  U.S .  Nuclear 
ReL% 1 a t  o r y Comi  s s i on f o r du tho P i za t f. o n c o i. 11 c I ne r a t e 1 ow-1 II! ve 1 rad  i o ac - 
t i v e  wastes. Tihe proposed incf-neratnr  I s  the f o c a l  point o f  a research 
and demonstrat ion p r o g r m  inves t%gat ing  the technical and economic 
viahilty of centrzl s i t e  incLnerstion. Rarljer progress  or1 t h i s  program 
w a s  presented i n  a p r e v i o u s  t e c h n i c a l  conf ererzce, This papen descrihcs 
rpecnt expeririicr toward receiving r e g d a t o ~ y  au tho r i za t ion .  
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T h i s  paperp and t h e  p r o j e c t  i t  r epor t s  QII, examines t h e  l i c e n s i n g  requ-hre- 
ments f o r  backfit i n c i n e r a t o r s  i 3 t  operatling power p l a n t s .  Analys is  was. 
made of inctnerating low-level d ry  r a d i o a c t i v e  waste in a backfit incin- 
era tor  at an e x i s t i n g  power p l a n t .  The o p e r a t i o n  of t h e  i n c i n e r a t o r  has 
been s t u d i e d  from viewpoints of o p e r a t o r  s a f e t y ,  consequence of  system 
f a i l u r e s  inc lud ing  "worst caseeg s c e n a r i o s ,  and r a d i o l o g i c a l  impact: f o r  
normal and upse t  cond i t ions .  Analysis showed t h a t  releases under all. nor- 
mal o p e r a t i n g  o r  upse t  cond i t ions  are a n  extremely small f r a c t i o n  of t h e  
a p p l i c a b l e  l i m i t s .  Nuclear Regulatory Commission revtew conclude 
t h e  document produced as a r e s u l t  of t h i s  p r o j e c t  w a s  u s e f u l  as a des ign  
gu ide  and of va lue  Bn I i c e n s i n g  b a c k f i t  i n c i n e r a t o r s .  

THE SAVANNAH RIVER PLANT ~~~~~~~~~~ 

DP-1642, E. I. du Pant de Nemours ti Co., March 1984, 

This r e p o r t  is  a description of t h e  g e o l o g i c a l ,  hydro log ica l ,  meteoralogi- 
caL, and biological c h a r a c t e r i s t i c s  of the Savannah River P l a n t  s i t e  and 
i s  in tended  as a source  of informat ion  f o r  t hose  i n t e r e s t e d  i n  environmen- 
t a l  yesearch  a t  t h e  s i te -  Tt is also In tended  as a r e f e r e n c e  f o r  those  
p r e p a r i n g  repor t s  about a s p e c t s  of o p e r a t i o n  of product ion  arid suppor t  
Eac-llities at t h e  Savannah River P lan t .  

The  SRP s i t e  ha6 t h e  most comprehensive environmental  monitoring program 
of any si te  i n  the United States. The program inc ludes  r a d i o l o g i c a l  and 
nonrad io log fca l  monitoring a t  and in t h e  v i c i n i t y  of t h e  s i te .  Over t he  
y e a r s ,  t h e  r e s u l t s  of this  program have shown t h a t  the Impact of SRP 
o p e r a t i o n s  on p u b l i c  h e a l t h  is i n s i g n i f i c a n t .  
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STUDY OF WASTE MANAGEMENT STKATEGfES WHICH M I N I M I Z E  THE LONG-TERM 
RISK: WASTE STREAPE MERGING 
Fuel  Reprocessing and Waste NanagemenL, Proceedings of t h e  
Amerlcan Nuclear Soc ie ty  I n t e r n a t i o n a l  Topica l  Meeting, Jackson, 
Wyoming, V o l .  2,  pp. 152-62, August 26-29, 1984. 

For a coherent  approach i n  long-term waste management, a p o t e n t i a l  r e so lu -  
t i o n  f o r  MAV management i s  cons idered ,  i nvo lv ing  t h e  merging of s e l e c t e d  
medium-level l i q u i d  waste streams wi th  HAW, Such a concept can be 
extended in i t s  a p p l i c a t i o n  by i n c o r p o r a t i n g  e i t h e r  s e p a r a t e l y  OK i n  waste 
components t h e  p o s s i b i l i t y  f o r  i s o l a t i o n  and s e p a r a t e  t rea tment  of nep- 
tunium and i t s  p r e c u r s o r s *  These waste management a l t e r n a t i v e s  are being 
cons idered  f o r  i n c o r p o r a t l o n  i n t o  the a c t i v i t y  program of t h e  "'PETWls'n pro- 
j ec t  c u r r e n t l y  under way a t  t h e  J R C  I spra ,  

Eeolaire EnviromentaL C ~ n t r d  Products, Tnc. 

T N S T I T U T ~ O N A L - I N D U S T R ~ ~ - ~ ~ N ~ ~ ~ ~ A L  INCINERATION AND ENERGY 
RECOVERY SYSTEMS 
Promotional Brochure, E c o l a i r e  Environmental Cont ro l  Produccs, Inc., 
1985. 

A l l  E c o l a i r e  ECP I n c i n e r a t o r s  are based on t h e  c o n t r o l l e d - a i r  i n c i n e r a t o r  
p r i n c i p l e  r e f i n e d ,  i f  no t  indeed developed, by E c o l a i r e  ECP over t h e  last  
1 5  years .  Th i s  pr-lnciple invo lves  two chambers of combustion: a lower 
i g n l t i o n  chamber where t h e  waste i s  a c t u a l l y  burned i n  a s t a rved-a i r  
environment, an3 an  upper chamber where the combustion gases  from t h e  
lower chamber are burned a t  extremely high temperature and where "excess 
a i r "  cond i t ions  are maintained. 

The advantage of t h i s  combustion technology i s  t h a t  a wide range of waste 
materials can be burned wi thout  t h e  need f o r  addisonal a i r  po l lu t ion  
c o n t r o l  devices  such as sc rubbe r s ,  baghouses, and p r e c i p i t a t o r s .  The 
exhausted gases  may be f e d  t o  a h e a t  recovery h o i f e r  f o r  energy conmser- 
v a t i o n  i f  des i r ed .  
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E G G  Idaho, Ine. 

THE 1983 STATE-BY-STATE ASSESSMENT OF LOW-LEVEL RADIOACTIVE 
WASTES SHIPPED TO COMMERCIAL DISPOSAL SITES 
DOE/LLW-39T, Conference of Radiation Control Program Directors, 
December 1984. 

In the past, researchers who have studied the quantities and radioactivity 
levels of low-level wastes generated in the United States typically com- 
bined the entire waste volume of the country. To assist states in extra- 
polating more accurate estimates of generation rates, this report 
separated the waste into four broad categories: ( 1 )  institutional, (2) 
industrial, (3) commercial reactor, and ( 4 )  government. In 1983, nonreac- 
tor waste is better defined by separating categories into (1) academic, 
(2) medical, (3) government, and ( 4 )  industrial. For maximum utility by 
state poficymakers, estimated volume amounts for each of these categories 
were tabulated on a state-by-state basis. Results from generator surveys 
and feedback from state officials continue to refine our understanding of 
the sources of low-level radioactive waste and enhance the quality of 
generation data. Sources hcluded NRC records on power-plant waste ship- 
ments, the DOE Solid Waste Information Management Systems for the portion 
of defense wastes shipped to commercial sites, and national studies on 
institutional waste generation prepared by the University of Maryland at 
Baltimore. The industrial data were based on the state's population and 
the radioactive material licensees in the state. 

Ensminger, D. A.; Kaplan, M. F. 

CBITERIA DEFINITION FOR LLRW SOLIDIFICATION AND CONTAINERIZATION 
EPRI NP-3112, The Analytic Sciences Corporation, May 1983. 

This report describes the methodology and results of a study performed by 
TASC for EPRI. 
for LLRW solidification and containerization technologies and to assess 
the state of the art of those technologies. The major conclusion is that 
there is no compelling evidence indicating that current LLRW solidifica- 
tion and containerization technologies are inadequate to protect the 
public health and safety. 

The objective is to define minimum performance standards 

The technical approach to this study conststs of choosing a set of param- 
etersfor a reference burial site, modeling key dose pathways to man, and 
deriving necessary waste-form Leach rates and container lifetimes from 
dose limits specified in draft 10 CFR Part 61. The work concludes that 
only four radionuclides out of the 25 buried in the site require treatment 
or  control measures of any kind to limit their dose. Two of the nuclides 
( 3H and 14C) are generated almost entirely by non-fuel-cycle facilities, 
and the remaining two (9gTc and '''1) can have their dose limited to 
required levels by the use of an advanced waste form or improved site 
management practices, 
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Environmental Information. Ltd. 

INDUSTRIAL AND HAZARDOUS \?ASTE MANAGEMENT FIRMS - 1985 
Environmental Information, Ltd., 1985. 

This is a directory of industrial and hazardous waste management services 
available in the 48 states and the District of Columbia. The focus of the 
directory is commercial facilities where industrial and hazardous wastes 
are recycled, treated, stored, or disposed of. Within this scope, the 
directory includes 22 companies which offer reclamation, treatment, or 
detoxification on a mobile basis. The 1985 directory includes information 
on more than 400 facilities, more than 500 transportation services, and 
numerous other special services. 

Part I, state sections, i s  organized t o  describe the services available in 
each state. Part I1 i s  an alphabetical master list of all the transpor- 
ters included in the directory. Special services, Part 111, can be used 
t o  help identify and locate companies which offer a particular waste 
management ser vice . 

Environmental Laboratorw 

GUIDE TO THE DISPOSAL OF CHEMICALLY STABILIZED AND SOLIDIFIED WASTE 
SFJ-872, Environmental Laboratory, September 1982. 

Stabilizationfsolidification of industrial waste i s  a pretreatment process 
that has been proposed to ensure safe disposal of wastes containing harm- 
ful materials. This manual examines the regulatory considerations, 
current and proposed technology, testing procedures and design of land- 
fills, and other options involved in disposal systems using 
stabflization/solidification technology. A summary of each process is 
included. 
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Environmental Protection Agency 

ENVIRONMENTAL EMERGENCY RESPONSE UNIT CAPABILITY 
Environmental Protection Agency, April 1982. 

The Environmental Emergency Response Unit (ERU) is  the U.S. Environmental 
Protection Agency's hazardous material spill response and control organi- 
zation for situations where the use of complex cleanup equipment and tech- 
niqiies is required. EERU is engaged in the shakedown and field 
demonstration of prototypical equipment and techniques that have been 
developed under the direction and sponsorship of EPA's Municipal 
Environmental Research Laboratory. The booklet describes the following 
equipment that is currently available: Acoustic Emission Monitoring 
Device, Carbon Adsorption Pilot Plant, Cyclic Colorimeter, Foak Dike 
System, Hazardous Material Detection Kit, Hazardous Material 
Identification Kit, Hazardous Materials Spill Warning System, Mobile 
Decontamination Stat-Lon for Field Personnel, Mobile Field Office, Mobile 
Flocculation-Sedimentation System, Mobtle Laboratory, Mobile 
Physical-Chemical Treatment Trailers, Mobile Stream Diversion System, 
Multipurpose Gelling Agent, and Pesticide Detection Apparatus. It also 
describes six types of equipment currently under development. 

Environmental Protection Agency 

ENVIROEJE.IENTAL RESPONSE TEAM 
Environmental Protection Agency, April 1984. 

This booklet descrlbes the Environmental Response Team (ERT), a group of 
12 hazardous waste experts who provide multidisciplinary assistance to 
EPA's other hazardous waste response experts located i n  its ten regional 
offices. Together, they can bring to bear upon a problem nearly 130 years 
of technical experience in dealing with hazardous wastes. 

Some of the primary functions team members are trained to perform include: 
chemical, biological, and physical treatment and monitoring techniques; 
control, restoration, disposal, and contingency planning during emergen- 
cies; installation, operation, and evaluation of instrumentation and field 
response systems; sampling and analysis of a i r ,  water, and soil; water 
pollution biology and toxicology; environmental radiation training; occu- 
pational health and safety, and computerized gas chromatography/mass 
spectrometry. 
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Environmental P r o t e c t i o n  Agency 

FEDERAL REGISTEK - HAZARDOUS WASTE AND CONSOLIDATED P E W T  
REGULATIONS 
Federa l  R e g i s t e r ,  Vol. 45 ,  No. 96 , Book 2, pp. 33063-285, 
May 19, 1980. 

The informat ion  presented  h e r e  can be ca t egor i zed  as fo l lows:  

B a r t  T I  - Hazardous Waste Management System 
P a r t  III - I d e n t i f i c a t i o n  and L i s t i n g  of Hazardous Waste 
P a r t  I V  - Proposa l  t o  Modify 40 CFR P a r t  261 - Hazardous Waste L i s t s  
P a r t  V - Standards  Applicable t o  Genera tors  of Hazardous Waste 
P a r t  VI - Standards Appl icable  t o  Transpor t e r s  of Hazardous Waste 
P a r t  VI1 - Standards  and Interim S t a t u s  S tandards  €or Owners and 

Opera tors  of Hazardous Waste Treatment, S torage ,  and 
Disposa l  F a c i l i t i e s  

P a r t  VIII - Proposa l  t o  Modify 40 CFR P a r t  265 - Subpart  H - F i n a n c i a l  
Requirements 

P a r t  IX - Proposal t o  Modify 40 CPK P a r t  265 - Subpart  R - Underground 
I n j e c t i o n  

Environmental P r o t e c t i o n  Agency 

PROCEEDINGS OF THE TENTH ANNUAL RESEARCH SYMPOSIUM AT FT. MITCHELL, 
KENTUCKY 
EPA-600/9-84-007, JACA Corpora t ion ,  A p r i l  1984, 

The Tenth Annual Research Symposium on Land Disposa l ,  Remedial Action, 
I n c i n e r a t i o n ,  and Treatment of Hazardous Waste was he ld  i n  For t  M i t c h e l l ,  
Kentucky, on A p r i l  3-5, 1984. The purpose of t h e  symposium w a s  t o  p r e s e n t  
t o  persons concerned with hazardous w a s t e  management: t h e  l a tes t  signifi- 
c a n t  f i n d i n g s  of ongoing and r e c e n t l y  completed r e s e a r c h  p r o j e c t s  funded 
by t h e  Municipal Environmental Research Labora tory ' s  S o l i d  and Hazardous 
Waste Research Divison and t h e  I n d u s t r i a l  Environmental Research 
Labora tory ' s  Energy P o l l u t i o n  Cont ro l  Division. 

T h i s  volume is a compi la t ion  of speake r s '  papers  and p o s t e r  p r e s e n t e r s '  
a b s t r a c t s  f o r  Session A ,  Hazardous Waste Land Disposal.  Areas covered 
are: (1) Remedial Action, (2)  P o l l u t a n t  Assessinent, and (3) P o l l u t i o n  
Cont ro l .  Sub jec t s  i nc lude  l a n d f i l l  des ign  and o p e r a t i o n ,  waste l each ing  
and a n a l y s e s ,  p o l l u t a n t  migra t ion  and c o n t r o l ,  waste mod i f i ca t ion ,  s u r f a c e  
impoundments, technology assessments ,  remedial  a c t i o n  techniques ,  and 
cost/economics. 

This document covers  hazardous waste l and  d i s p o s a l  only.  
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Environmental Protection Agency 

PROJECT INFORMATION SHEETS FOR mLEA 
PROGRAM 

ES 3NTROL BRANCH RESEA CH 

Environmental Protection Agency, November 1984. 

Information sheets on the research, development, or demonstration projects 
listing the following information: 

1 .  
2. 
3 .  
4. 
5. 
6 .  
7.  
8 ,  
9. 

10. 

Contract/Cooperative Agreement Number 
Title of Project 
Contractor/Recipient 
Pro j ec t Direct or 
Federal Cost 
Task No, - Objective - PPA - Project 
Project Officer 
Description of Praject 
Results to date 
Project Start and Completion Date 

Environmental Protection Agency 

SLURRY TRENCH CONSTRUCTION FOR POLLUTION MIGRATION CONTROL 
EPA-540/2-84-001, Environmental Protection Agency, February 1984. 

T h i s  report is intended to provide reviewers of remedial action plans with 
the necessary background material to evaluate the portions of the plan 
dealing with pollution migration control slurry walls. A discussion of 
the early development and use of slurry trench construction techniques, 
both in Europe and the United States, is given to acquaint the reader with 
the history of the technique. An in-depth description of the currently 
held theories regarding the functions of bentonite slurries and the 
various backfill materials is presented. Data on filter cake formation, 
slurry viscosity, thixotropy, as well as the effects of cement on the 
functioning of both slurry and backfill, are included. Failure mechanisms 
are also discussed. Typical slurry wall configurations are described 
along with the various other remedial measures appropriate for use in con- 
junction with slurry walls. After the discussion of the fundamentals of 
slurry wall, the procedures for planning, designing, constructing, moni- 
toring, and maintaining a slurry wall are presented. 
des with a series of evaluation criteria that correspond to the stages of 
a slurry wall installation. A glossary of commonly used terms is also 
included , 

The handbook conclu- 



Environmental P r o t e c t i o n  Agency Capsule Report 

ACOUSTIC MONITORING TO DETERMINE THE INTEGRITY OF HAZARDOUS WASTE 
DAMS 
EPA 625/2-79-024, Environmental P r o t e c t i o n  Agency, August 1979. 

There are as many as 500,000 diked areas i n  t h e  United S t a t e s  con ta in ing  
p o t e n t i a l l y  hazardous wastes, This t o t a l  i nc ludes  small waste ponds a t  
minor chemical manufacturing p l a n t s ,  as well as n i le -square  t a i l i n g s  
lagoons a t  mines, smelters, and phosphoric a c i d  p l a n t s .  

Because t h e  problem i s  e x t e n s i v e ,  i nvo lv ing  thousands of small. f a c i l i t i e s ,  
an inexpens ive  and s imple  technique  f o r  moni tor ing  the s t a b i l i t y  of 
e a r t h e n  dams w a s  d e s i r e d ,  It seemed u n l i k e l y  t h a t  convent iona l  methods of 
inspec t lor i ,  which r e q u i r e  expenslve in s t rumen ta t ion  and t r a i n e d  geotech- 
n i c a l  eng inee r s ,  could meet t h e  need. Under t h i s  impetus,  a sys tem-  
a c o u s t i c  emission monitor-lng w a s  developed based on t h e  phenomenon t h a t  
s o i l s  emtt sounds under stress. The EPA's  O i l  and Hazardous Mate r i a l s  
S p i l l s  Branch, i n  Edisan,  New J e r s e y ,  awarded a g r a n t  t o  Drexel Un ive r s i ty  
t o  develop an  a c o u s t i c  ernlssion monitoring system t o  determine t h e  s t a b i -  
l i t y  of dams, The Drexel i n v e s t i g a t o r s  found t h a t  t h e  r e s u l t i n g  s i g n a l s ,  
when p rope r ly  ampl i f i ed  and q u a n t i f i e d ,  can be a va luab le  guide  in eva- 
l u a t i n g  t h e  s t a b i l i t y  of e a r t h e n  darns, 

EMERGENCY SPILLS RESEARCH STRATEGY 1980-1984 
Environmental P r o t e c t i o n  Agency, June 1980. 

The purpose of the emergency s p i l l s  RDD program i s  t o  provide  t e c h n i c a l  
in format ion  t o  prevent  t h e  release of oil and hazardous subs tances  t o  t h e  
environment and t o  m i t i g a t e  t h e  environmental  e f f e c t s  of such a release. 
S p e c i f i c a l l y ,  t h e  program concen t r a t e s  on the development of technology 
and techniques  f o r  prevent ing ,  c o n t r o l l i n g  removing, and u l t i m a t e l y  
d i spos ing  of o i l  and hazardous subs tances  r e l eased  t o  t h e  environment. It 
a l s o  provides  an assessment of t h e  e c o l o g i c a l  and h e a l t h  impacts from such 
a release, and technology and techniques  f o r  t h e  r e s t o r a t i o n  of t h e  
environment. The o b j e c t i v e  of t h e  R&D performed under t h e  monitoring 
s y s t e m s  and q u a l i t y  assurance  program element i s  t o  provide  s p e c i a l i z e d  
a n a l y t i c a l  suppor t ,  overhead monitoring, chemical and b i o l o g i c a l  labora-  
t o r y  f i e l d  suppor t ,  and q u a l i t y  assurance  to t h e  i n v e s t i g a t i o n s  of s p i l l s ,  
f o r  emergency suppor t ,  as w e l l  as cleanup and enforcement a c t i v i t i e s .  The 
program a l s o  d e f i n e s  t.ecIirriques f o r  the redevelopment and r e s t o r a t i o n  of 
ecosystems t h a t  have been b i o l o g i c a l l y  damaged as a r e s u l t  of p o l l u t a n t  
releases. 



71 

ERT - A Corntat Company 

STATEMENT OF QUALTFICATTONS - HAZARDOUS WASTE MANAGEMENT SERVICES 
ERT - A Comstat Company, circa 1984. 

ERT is capable of providing a full range of services in the waste manage- 
ment consulting field. They provide general consulting on matters of 
policy and regulations for corporations and trade associations. They also 
provide evaluations of waste disposal sites and industrial property 
believed t o  contain hazardous chemicals. These programs involve site 
inspections, health/environmental risk assessments, development of 
suitable remedial action, and supervision of property restoration. Their 
current activity also involves site-specific evaluations of alternative 
waste management strategies, process optimization, RCRA delisting, pre- 
paration of RCRA Part A and Part B permit applications, development and 
implementation of groundwater monitoring and statistical analysis 
programs, establishment of closure and postclosure plans, and other 
aspects of achieving compliance with the ever-changing RCRA program. This 
resume also includes a list of personnel and their qualifications. 

ET1 of North America 

HAZARDOUS AND TOXIC WASTE MANAGEMENT 
Promotional Brochure, ET1 of North America, circa 1980. 

This is a packet of seven promotional brochures describing services 
offered by ET1 of North America in the field of hazardous and toxic waste 
management. Services offered include: (1) professional engineering and 
technical assistance, (2) regulatory compliance assistance, (3) reclama- 
tion, ( 4 )  groundwater contamination, (5) surface spills, ( 6 )  PCBs and 
cyanides, (7) hazardous material disposal, ( 8 )  waste treatment, (9) 
RCRA/TSCA training seminars, (10) d e t o x i f i c a t i o n / s t a b i l i z a t i o n ,  ( 1 1 )  mine 
tailings and dump material, and (12) groundwater hydrology. 
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HAZARDOUS CHEMICAL DEFENSE WASTE MANAGEMENT YROGKAM - ANNUAL 
REPORT - FY 1984 
DOE/HW-6, Oak Rfdge National Laboratory, February 1985. 

The goal of the HWP i s  to support the implementation and improvement of 
hazardous chemical and radioactive mixed waste (HCW) management far DOE 
Defense Program such that public health and safety are protected and DP 
missions are efficiently accomplished. 
program objectives.) The EIWP aims to achieve i t s  goal through a strategy 
that includes program planning, site support, technology activities, and 
information system development e Major accomplishments and future direc- 
tj-ons in each of these areas are discussed in subsequent: sections of this 
report. 

(See Appendix A for supporting 

W W A S T E  INCINERATOR EXPERIENCE 
EPBI NE'-3250, Gilbert Associates, Inc., October 1983. 

RP1557-4 is a detailed survey o€ the current status of operating low-level 
radioactive waste (LLRW) incinerators, and i.t compares the technology tu 
the design requirements for use at U.S. nuclear p ~ w e r  plants. Data are 
presented on incinerator design and performance for operating facilities 
and development prototypes in Europe, Japan, Canada, and the United 
States. The systems are described by subsystem categories: feed prepara- 
tion, combustion chamber, off-gas treatment, and ash handling. The 
history of operations and maintenance is included for these operating 
facilities e 

The incinerator types that will most likely be utilized at U.S. nuclear 
power plants are discussed to assess thefr licensability under U.S,  regu- 
lations in light of the operational performance achieved on a worldwide 
basis. 
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HAZARDOUS CHEMlCAI, DEFENSE WASTE iPlAIVAGEMENT PKOGRAM - PROGRAM 
MANAGEMENT MANUAL 
DOE/HIJP-l, Oak Ridge Nat iona l  Laboratory,  February 1985. 

T h i s  manual descrdbes t h e  management of t h e  MWP. The elements  of t he  
program i n c l u d e  technology suppor t ,  system i n t e g r a t i o n ,  in format ion  sup- 
p o r t ,  and in te ragency  coord ina t ion .  The technology support  element 
i n c l u d e s  ( I )  n a t i o n a l  planning and overal l .  management of technology act i -  
v i t i e s ,  and ( 2 )  a s s i s t a n c e  i n  technology a p p l i c a t i o n  i n  environmental  
r e s t s r a t f o n .  The system i n t e g r a t i o n  element inclirdes recommendation t o  
DOE Headquarters  (HQ) of a DOE nat torral  s t r a t e g y  f o r  management oE defense  
HW, a n a l y s i s  of needs,  and recommendation of o p e r a t i o n a l  and r e s e a r c h  
a c t i o n s  t o  implement t h e  s t r a t e g y .  

The o b j e c t i v e s  of t h i s  manual are to:  
ment and p a r t i c i p a n t s  i n  t h e  HWP, (2) d e t a i l  r e s p o n s i b i l i t i e s  and a u t h o r i -  
tLes for execut ion  of technology a c t i v i t i e s  and s y s t e m  i n t e g r a t i o n ,  ( 3 )  
d e f i n e  o r g a n i z a t i o n a l  i n t e r f a c e s  and communfcatLon channels ,  and ( 4 )  
e s t a b l i s h  procedures  f o r  planning,  r e p o r t i n g ,  and budget ing of t h e  tech- 

( 1 )  summarize t h e  r o l e s  of manage- 

nology t a s k s .  

Fltts, R e  B a i  Ashwood, T. La 

WARDOUS CHEMICAL DEFENSE M S T E  MANAGEMENT PROGRAM - PROGRAiY PLAN 
DOE/HWP-2, Oak Ridge Nat iona l  Laboratory,  February 1985. 

The Hazardous Chemical Defense Waste Managment Program (HWP) w a s  
e s t a b l i s h e d  i n  December 1983 by a Managernenr Agreement between t h e  
Department of Energy (DQE) O f f i c e  of Defense Waste and Byproducts 
Management (DWRM) and t h e  Oak Ridge Operat ions Off ice .  The goal of t h i s  
program is t o  sl tpport  t h e  implementation arid improvement of hazardous 
chemical and r a d i o a c t i v e  mixed waste management f o r  DOE Defense Programs 
(DP) such t h a t  p u b l i c  h e a l t h  and s a f e t y  are p r o t e c t e d  and DP missions are 
e f  f i c i e n r l y  accomplished. 

The d e t a i l e d  e x e c u t i o n  of t h e  HWP is based on i d e n t i f i e d  programmatic and 
t e c h n i c a l  p r i o r i t i e s .  I n  t h e  i n i t i a l .  phase of t h e  program throughout most 
o f  FY 1984, t h e  p r i o r i t i e s  are: (1) t o  determine t h e  s t a t u s  of  
HCW-related technology and waste streams t o  provide t h e  b a s i s  f o r  s e t t i n g  
f u t u r e  d e t a i l e d  p r i o r i t i e s ,  and ( 2 )  t o  d e f i n e  and i n i t i a t e  t h e  execut ion  
o f  t h e  major program components. 

There are two major components of t h e  e f f o r t s  o f  t h e  program: ( 1 )  o v e r a l l  
program management, arid ( 2 )  technology a c t i v i t i e s .  
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ELEC'CROCEFEMICAL GENERATION OF HIGH-CONCENTKA'PION OZONE FOR WASTE 
TREATMENT 
Chemical Engineering Progress, Vol. 81, No. 3, pp. 49-51, 
March 1985. 

Ozone is an extremely powerful oxidant, capable not only of sterilizing 
potable water and municipal wastes hut also of decomposing many 
aqueous hazardous organic chemical wastes. This process is generally 
considered more environmentally advantageous than chlorine or hypochlo- 
rite oxidations. It I s  capable of precipitating certain heavy metal 
ions as oxides and hydroxides, Chemicals resistant to ozone oxidation 
alone, such as PCBs and certain pesticides, can often be decomposed by 
ozone acting in combination with ultraviolet irradiation (which leads 
to free-radical oxidation mechanisms). Ozone's advantages in waste 
treatment lie in the generality of its oxidations and the absence of 
many of the environmental consequences associated with chlorine chemi- 
cal methods. 

The variety of aqueous chemical waste streams that may be treated by 
ozone may increase substantially with the advent of electrochemieal 
generation technology. Research and development leading towards a 
f i e l d  test of the technology and its eventual commercial availability 
wi 11 be cont Inuing . 

HALAKDOUS CHEMICAL DEFENSE WASTE MANAGEMENT PROGRAM - DOE WASTE 
INFORMATION NETWORK - FY 1984 STATUS REPORT 
DOEIHWP-5, Oak Ridge National Laboratory, February 1985. 

The development of a DOE-wide network, operable by means of 
IBM-compatible personal computers, was initiated as part of the W so 
as to provide a mechanism for DOE-HQ, DOE Operattons Offices, and 
their contractors to access a single, comprehensive information 
 SOUKC KC^^ covering all aspects of hazardous and mixed waste technology. 
The Waste Information Network (WIN) will encompass a variety of data 
base systems hcorporating information on DOE hazardous and mixed 
waste streams, sourees, characteristics, disposition, and general data 
oa the generating site; treatment, starage, and disposal technology 
appllcations and adaptations; legislative and regulatory issues on 
federal, state, and local levels; remedial response capabilities; and 
contacts for principal investigators in the field. I n  addition, WIN 
will provide a unique mechznism for transferring general or speclfic 
informatlon between DOE-HQ, DOE Operations offices, and the contractor 
sites. 
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Fore, C. S , ;  Mason, P. M.; Moore, R. S.; et al. 

HA;?.ARI)OUS CHEMICAL DEFENSE WASTE MANAGEMENT PROGRAM - DOE WASTE 
INFORMATION NETWORK - INFORMATION SYSTEMS: DATA FIANAGEkENT AND 
ANALYSIS 
DOE/HWP-10, Oak Ridge National Laboratory, June 1985. 

A major component of the Hazardous Chedcal Defense IvJaste Management 
(BW!?) i s  the development of specialized information systems encom- 
passing all aspects of hazardous chemical and mixed radioactive waste 
technology, Emphasis is being placed on three key areas: ( 1 )  data 
base development, ( 2 )  establishment of technical information transfer 
mechanisms, and ( 3 )  data analysis. Emphasis to date has been on Pden- 
tifying, collecting, analyzing, and computerizing waste stream data 
f o r  DOE installations. As a result of this effort, the Hazardous and 
Mixed Waste Data Base was developed f o r  retrieval and analysis of data 
through the use of IBM-compatible personal computers. Various 
related data bases focusing on technology adaptation and application 
and environmental restoration (CERCLA) activities were also developed. 
Site visits were made to 25 DOE Defense Programs installations. 
Specific waste stream data for 41 DOE sites have been extracted and 
entered into the information system. Phase I of the national DOE 
Waste Information Network (WIN) was established to manage a diversity 
of information systems and communication features under development by 
the HWP. 

Porsberg, C. W. 

DISPOSAL OF HAZARDOUS ELEMENTAL WASTES 
Environmental Science Technology, Vol. 18, No. 2, pp. 56A-62A, 
1984. 

The permanent, safe disposal of toxic elements such as arsenic, cad- 
mium, and lead in hazardous wastes presents technical, political, and 
economic difficulties. Since the wastes are no t  biodegradable, they 
remain toxic forever; hence, shallow-land burial grounds remain toxic 
forever and may require perpetual maintenance. 
restrict shallow-land burial of such long-lived wastes. 

Many state regulations 

A permanent (and preferable) solution to the disposal problem f o r  
wastes that cannot be detoxified or recycled would be the burial of 
such wastes i n  geological repositorles 300 to 2000 m underground. In 
effect, the toxic elements would be recycled into the earth's crust. 
One such method is the R'UMOD (regional underground monolith disposal) 
s ys t em. 

The final waste form using the RIJMOD method would be a series of mom- 
l i t h s  composed ~f waste and a cement-based grout, w i t h  dimensions up 
to 25 PII wide, 60 m high, and several hundred meters long. 
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FEOFISHEETS khD SOURCE TEKMS POI?. RADIOACTXVE WASTE PROJECTIONS 
ORNL/TM-S462, Oak Ridge Nat iona l  Labora tory ,  March 1985. 

Flowsheets and source  terms used t o  gene ra t e  r a d i o a c t i v e  waste pro jec-  
t i o n s  i n  t h e  I n t e g r a t e d  Data Base Program are given. Volumes of each 
waste type genera ted  per u n i t  product throughout have been determined 
f o r  t h e  fo l lowing  f a c i l i t i e s :  uranium mining, uranium enrichment,  
f u e l  f a b r i c a t i o n ,  bo i l i ng -wa te r  r e a c t o r s ,  p ressur ized-water  r e a c t o r s ,  
and f u e l  reprocess ing .  Source terms f o r  DOE/defense wastes have been 
developed. Expected wastes from t y p i c a l  d e c o m i s s i o n i n g  o p e r a t i o n s  
f o r  each € a c i l i t y  type have been determined. A l l  wastes per  u n i t  
volume are c h a r a c t e r i z e d  by i s o t o p i c  composition a t  t i m e  of gene ra t ion  
and by cliernical composition. 

Fradkin ,  L.;  Barisas, S. 

TECHNOLOGIES FOR TREATMENT, REUSE, ANTP DISPOSAL OF 
POLYCHLORINATED BIPHENYL WASTES 
ANLJEES-TM-168, Argonne Na t iona l  Labora tory ,  January 1982. 

A t  t h e  p re sen t  t i m e ,  l a n d f i l l i n g  and i n c i n e r a t i o n  are t h e  only two 
t echno log ie s  approved f o r  d i s p o s a l  of PCBs and PCB-contaminated 
m a t e r i a l s .  The chemical convers ion  of PCBs t o  envi ronmenta l ly  accept- 
a b l e  by-products i s  a most d e s i r a b l e  s o l u t i o n .  Seve ra l  t echno log ie s  ~ 

a r e  being developed by p r i v a t e  i n d u s t r y  and government t o  meet U.S. 
Environmental P r o t e c t i o n  Agency (EPA) r e g u l a t i o n s  f o r  PCBs,  i nc lud ing  
a sodium-naphthalide system, a sodium-amine method, t h e  NaPEG (TM) 
p rocess ,  plasma-arc, u l t r av io l e t -ozone ,  ca t a lyzed  w e t  o x i d a t i o n ,  
hydrothermal d e s t r u c t i o n ,  and EPAC f i l t e r s .  

These technologies  were a s ses sed  t o  assist i n  t h e  s e l e c t i o n  of t h e  
b e s t  p rocess  f o r  a p a r t i c u l a r  a p p l i c a t i o n .  Add i t iona l  d i s p o s a l  
o p t i o n s  were eva lua ted ,  i n c l u d i n g  chemical waste l a n d f i l l s ,  Annex I 
i n c i n e r a t i o n ,  I n c i n e r a t i o n  a t  sea, and i n c i n e r a t i o n  i n  h igh-ef f ic iency  
b o i l e r s .  Add i t iona l  i n c i n e r a t i o n  sys tems,  no t  y e t  approved by EPA for 
commercial PCB i n c i n e r a t i o n ,  were a l s o  examined. 
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Francis, C. W.; Naskarinec, M. I?.; Goyert, J. C. 

ENVIRONMENTAL SCIENCES DIVISION MOBILITY OF TOXIC COMPOUNDS FROM 
HAZARDOUS WASTES 
O W - 4 0 4 4 ,  Oak Ridge National Laboratory, August 1984. 

To evaluate the potential threat to groundwater posed by improper 
disposal of an industrial waste in a sanitary landfill with municipal 
waste, a laboratory extraction procedure is needed that models the 
concentrations of organic and inorganic constituents in the leachate 
of that waste. Currently, under the Resource Conservation and 
Recovery Act, such mobility is determined by an extraction procedure 
(EP) toxicity test (USEPA 1980a). The research objective is to develop 
an experimental data base from which a laboratory extraction procedure 
(EP-111) can be selected to simulate the leaching of an industrial waste 
co-disposed with municipal wastes in a landfill. The intended charac- 
teristics of EP-111 include the following: ( 1 )  capable of simulating 
leaching in a landfill containing municipal and industrial wastes in pro- 
portions of about 95 and 5% by weight, respectively; (2) compatible with 
biological toxicity tests (e.&., mutagenic, aquatic, and phytotoxic); and 
( 3 )  relatively inexpensive to conduct in terms of time, equipment, and 
personnel. 

Frankel, I.; Sanders, N.; Vogel, Go; Lee, C. C. 

PROFILE OF THE HAZARDOUS WASTE INCINERATOR MANUFACTURING INDUSTRY 
WP-8lIJOO433, MITRE Corporation, McLean, Virginia, 1981. 

The purpose of this document is twofold: 

1. to present information on the number, types, and capacities of 
hazardous waste incinerators put into operation since January 
1949, and 

more important design features of the various types of 
incinerators. 

2. to present information which analyzes and describes some of the 

Virtually every incinerator facility now in hazardous waste service in 
the United States should be equipped with at least one air pollution 
control device (APCD). The addition of A?CDs does, of course, signif- 
icantly add to incinerator capital cost requirements and operating 
expenses. Within the past few years, the value of thermal energy has 
greatly appreciated, and thermal energy release f r o m  incinerators can 
be slgnificant. Accordingly, this study has shown that almost 90% of 
all hazardous waste incinerator facilities ordered or placed into 
operation during the past year have been equipped with energy recovery 
subsys terns. 
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The fo l lowing  a r t le les  are f e a t u r e d  i n  the November volume 2 

1. EPA Enforcement: Cr i t ica l  Assessment Yie lds  Mxed Review 
2. P e s t i c i d e  Residues i n  Imported Food 
3 .  
4 .  
5. Reviewhng the  "Apucalyptics" 
6 .  A r e  Americans Facing a "'Toxlcs P r o t e c t i o n  Gap?" 
7. NIMBY - The S i t i n g  Challenge in New England 

GM Challenges EPA Concern wi th  Future  NO,/Particulate Emissions 
Ocean Dumping of Low-Level Radioac t ive  Waste 

HYDROCYCLONES FOR RADWASTE PROCESSING 
EPRP NP-2338, Rad io log ica l  ti Cheeoical Technology Inc., A p r i l  1982. 

Two types  of hydrocyclone s e p a r a t o r s  were eva lua ted  t o  a s c e r t a i n  t h e i r  
a p p l i c a b i l i t y  f o r  p rocess ing  l i q u i d  radwaste streams, The p i l o t - s c a l e  
e v a l u a t i o n  w a s  conducted a t  t h e  Nine Mile Poin t - l  BMR. Bypass streams 
of f l o o r  d r a i n  and f i l t e r  sludge wastes were processed wi th  t h e  
s e p a r a t o r s .  Suspended s o l i d s  concen t r a t ion ,  s l u r r y  d e n s i t y ,  and par -  
t i c l e  s i z e  d i s t r i b u t i o n  were determined f o r  t h e  i n l e t ,  overhead, and 
underdra in  streams. Typica l  suspended s o l i d s  removal e f f i c i e n c i e s  
were 82 t o  89% (wt) f o r  s e p a r a t o r  A. Removal e f f i c i e n c i e s  for  separa- 
t o r  B were s i g n i f i c a n t l y  lower and h igh ly  v a r i a b l e .  

The r e s u l t s  of t h i s  s tudy  i n d i c a t e  t h a t  s e p a r a t o r  A could be benefi-  
c i a l l y  a p p l i e d  t o  a number of radwaste p rocess ing  a p p l i c a t t o n s .  
S i g n i f i c a n t  radrsaste volume reduc t ion  can r e s u l t  when waste streams of 
h igh  suspended s o l i d s  concen t r a t ion  are pretreated t o  remove t h e  bulk 
of the s o l i d s  pr ior  t~ f i l t r a t i o n  through a precoat: f i l t e r .  
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Galpin, F. L.; Weyer, G. L.; and Gruhlke, J. M. 

USEPA PROGRAM TO DEVELOP LOW-LEVEL RADIOACTIVE WASTE DISPOSAL 
STANDARDS 
Presented at A I C h E  meeting in Washington, D.C., 1983. 

On August 31, 1983, EPA published an Advanced Notice of Proposed 
Rulemaking, stating the Agency's intention to develop generally applicable 
environmental standards for the land disposal of low-level radioactive 
waste (LLRW) . 
'It is anticipated that this standard will have two important and closely 
related parts : 

1 .  Establishment of a generally applicable environmental radiation 
protection standard to protect the public health from the hazards 
of land disposal of all low-level radioactive wastes. 

2. Definition of radiation exposures related to radioactive waste 
disposal that are sufficiently small that they either do not 
need to be regulated regarding their radiation hazard or  the 
wastes can be disposed of with minimal controls {i.e., a level 
"below regulatory concern," or BRC). Such limits would be 
applicable only to the actual disposal of low-level waste; 
it would not apply to auxiliary functions such as waste 
treatment, packaging, or transportation. 

Gangwer, T. 

DEWATERING OF BEAD AND POWDERED RESIN AT THREE MILE ISLAND UNIT 1 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 433-35, 
March 1985. 

In an attempt to standardize a disposable shipping container for dewatered 
powdered resin and bead resin utilized at Three Mile Island, a systematic 
program was developed to approve a shipping container. 
addition to meeting the freestanding dewatering requirement of 0.5% of 
waste volume or 1 gal (3.8 L), whichever is less, had to meet minimum 
design process capabilities of 25 gal/min (95 L/min) during resin transfer 
operation. Specifically, the program resulted in: 

The container in 

1. 
2. 
3. 
4 .  

5. 
6 .  
7. 
8 .  

container definition to be used with commonly supplied casks, 
design and fabrication of a mobile dewatering skid, 
design and assembly of the dewatering internals for the container, 
assembly instructions and procedures for equipment operation and 
dewatering, 
procurement o f  hardware, 
equipment assembly, 
equipment setup and checkout, and 
process control plan. 



Garcia, W.; AIP~EXSQII, R. E. 

AEROJET FLUIDIZED-BED V O L W  M D U C T I O N  SYSTEM OPERATION AND 

Naste Management ‘85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Ari.zo,na, R. G. Pos t ,  ed. ,  Vol. 2, pp. 561-8, 
March 1985. 

LICENSING 

I n  J u l y  1978, t h e  k r o j e t  Energy Company (AECC) (Sacramento, C a l i f o r n i a )  
was awarded a c o n t r a c t  by Commonwealth Edisori Company (Chicago I 1 1 i t ~ o i s )  
t o  d e l i v e r  two f lu id ized-bed  volume reduc t ion  (VK) S y s t e m  f o r  processing 
the low-level r a d i o a c t i v e  wastes a t  i t s  Byron and Braidwood Nuclear 
S t a t i o n s .  The AECC VR System f o r  Byron i s  f u l l y  i n s t a l l e d  and  success- 
f u l l y  completed i . t s  Acceptance Test: In September 1984. I n  t h a t  test ,  
t h r e e  nonradioac t ive  l i q u i d  wastes, d ry  wastes, and o i l  were processed t o  
e f f e c t  a major volume reduc t ion  of t h e  incoming waste streams. A l l  f i - v e  
~ ~ a s t e  streams were processed a t  r a t e s  t h a t  exceeded t h e  s p e c i f i c a t i o n  
va lue  by a t  least lo%,  The system processed the  va r ious  waste ste-earns for 
108 h dur ing  t h e  Acceptance Test,  
a series of 15 s ta r t -and-s top  tests, As a result of t h e  s u c c e s s f u l  tes t  
opera tkon ,  Commonwealth Edfson  Company accepted  the system f o r  o p e r a t i o n  
a t  the  Byron S t a t i o n .  The s u c c e s s f u l  Acceptarrce T e s t  of t h e  AECC VR 
System and the NItC approval  to o p e r a t e  the VR System on p lan t -genera ted  
wastes c l e a r l y  demonstrate the a p p l i c a b i l i t y  and l i e e n s a b i l t y  of 
f lu id ized-bed  volume reduc t ton  systems f o r  p rocess ing  low-level aadi.oac- 
t i v e  wastes . 

The VR System also s u c c e s s f u l l y  passed 

LICENSING SUPPORT OF A W W A S T E  EWCIWERBTOR AT A CQb4PERC%taT, 
NUCLEAR POWER STATION 
I n c i n e r a t i o n  of Law-Level Radioac t ive  Wastes: 1985, Lec ture  Notes, 
Tucson, Arizona, pp. AAl to  A M ,  March 1985. 

I n  J u l y  1975, the Aeroje t  Energy Conversion Company ( A E C C )  l o c a t e d  In 
Sacramento, Cal i forn ia ,was  awarded a c o n t r a c t  by Commonwealth Edison 
Company (Chicago, I l l i n o i s )  t o  provide  two f lu id ized-bed  volume r e d u c t i o n  
(VK) Systems f o r  p rocess ing  t h e  low-level r a d i o a c t i v e  wastes a t  i t s  Byron 
and Heaidwood Nuclear S t a t i o n s .  The AECC YR System f o r  Byron, c o n s i s t i n g  
of a fluid-bed d r y e r ,  f luid-bed i n c i n e r a t o r ,  and off-gas cleanup system, 
i s  f u l l y  i n s t a l l e d  and s u c c e s s f i i  l y  completed i t s  acceptance  ta ,s t  i n  
September 1984. r i n g  this tes t ,  the YK system proet3liscd three monra- 
dioacttve l i q u i d  waste stream, d ry  wastes, and o i l  and e f f e c t e d  subs tan-  
tia: volume reduc t ion  of t h e  jlncelning waste streams. 

T h i s  paper d e s c r t b e s  t h e  l i c e n s i n g  process ,  
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Gay, R. L.; Granthare, L, P.; Jones, L. J. 

SPRAY DRYING OF BEAD RESINS: FEASIBILITY TESTS 
Waste Management ' 8 4 ,  Proceedings of the Symposium on Waste 
Management at Tucson, ARizona, R. G. Post, ed., Vol. 2, pp. 505-9, 
March 1984. 

Rockwell International has developed a volume reduction system for low- 
level reactor wastes based on drying the wastes in a heated-air spray 
dryer. The drying of slurries of sodium sulfate, boric acid, and powdered 
ion exchange resins was demonstrated in previous tests. The drying of 
bead ion exchange resins can be especially difficult due to the relatively 
large size of bead resins (about 500 to 800 elm) and their natural affinity 
for water. This water becomes part of the pore structure of the resins 
and normally comprises 50 to 60 wt % of the resin weight. A 
76-cm-diam spray dryer was used for feasibility tests of spray drying of 
cation and anion bead resins. These resins were fed to the dryer in the 
as-received form (similar to dewatered resins) and as slurries. A dry, 
free-flowing product was produced in all the tests. The volume of the 
spray-dried product was one-half to one-third the volume of the as- 
received material. An economic analysis was made of the potential cost 
savings that can be achieved. A comparison of in-plant, transportation, 
and burial costs of spray-dried resins with similar costs for disposal o f  
dewatered resins indicate that $600,000 to $700,000 per year can be saved 
by using this volume reduction system. 

Gay, R. L.; Grantham, L. F.; HcKenzie, I). E. 

VOLUME REDUCTION OF R3ACTOR WASTES BY SPRAY DRYING 
Waste Management ' 8 3 ,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 1, pp. 343-51, 
March 1983. 

Three simulated low-level reactor wastes were dried using a spray 
dryer-baghouse system. The three aqueous feedstocks were sodium sulfate 
waste characteristic of a BWR, boric acid waste characteristic of a PWR, 
and a waste mixture of ion exchange resins and filter aid. These slurries 
were spiked with nonradioactive iron, cobalt, and manganese (representing 
corrosion products) and nonradioactive cesium and iodine (representing 
fission products). The throughput for the 2.lm-diam spray dryer and 
baghouse system was 160 to 180 kg/h, which is comparable to the require- 
ments for a full-scale commercial installation, A free-flowing, dry pro- 
duct was produced in all of the tests. The volume reduction factor ranged 
from 2.1 to 3.5 for: solids collected at their tap density. The volume 
reduction factor for pelletized solids ranged from 4.5 to 10.8. The 
baghouse decontamination factor was typically in the range of lo3 to io4. 
Using an overall system decontamination factor of lo6, the activity of the 
off-gas was calculated to be one to two orders of ma nitude less than the 
nuclide release limit of the major active species, 5 7Cs. 
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Gay, 8. L.;  McCoy, L. R.; Barelay, K. M.; Grantham, L. F. 

STUDIES OF THE VOLATILITY OF CESIUM AND IODINE 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 357-61, 
March 1985. 

Cesium and iodine are potentially volatile radionuclides which are present 
in both high-level and low-level wastes. Many volume reduction processes 
subject these wastes to elevated temperatures which are sufficient to 
cause volatilization to some extent. The volatilization of these 
radionuclides can have a major effect on off-gas system design and costs. 
In three separate tests, resins were heated from room temperature to 140, 
180, and 265'C. Cesium volatilization was below the limit of detection in 
all tests, that is, less than 0.2% of the cesium absorbed on the resins 
volatilized. Iodine volatilization was detected and found to be a func- 
tion of temperature, pH, and drying gas. Iodine volatilization from 
resins in neutral or basic media with air as the drying gas was <0.3% 
(less than the limit of detection) when heated at 140°C. At temperatures 
of 180 and 265"C, the iodine volatilization from powdered resins was 0.3 
and 1.2%, respectively, and the volatilization from bead resins was 0.3 
and 0.8%, respectively. 

General Electric ComDanv 

VOLUME REDUCTION AND REMOVAL OF STORED IRRADIATED EQUIPMENT 
Promotional Literature, General Electric Company, Waste Management 
Services, March 1985. 

A new service is  being offered by the General Electric Company for volume 
reduction and removal of irradiated equipment being stored in the fuel 
pool. Such irradiated equipment might include old fuel channels, spent 
control-rod blades, spent local-power9 range-monitor (LPRM) detectors, 
poison curtains, tools, and other various equipment items accumulated over 
the years. Some of the new services being used for volume reduction as a 
part of the General Electric service are as follows: 

1. plasma arc cutting machine, 
2. 
3. LPRM detector cutting, 
4. underwater bandsaw, 
5. handling tools ,  
6 .  qualified manpower, 
7. documentation and analyses, 
8. site review and approval, and 
9. control-rod blade handles. 

transportation using the IF-300 cask, 
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General Research Corporation 

STUDY OF CHEMICAL TOXICITY OF LOW-LEVEL WASTES - MAIN REPORT - 
VOLUME 1 
NUREG/CR-1793, General Research Corporation, November 1980. 

The chemical composition of fuel-cycle wastes is reasonably well known. 
By comparison, there is little information on the chemical composition of 
non-fuel-cycle wastes. Such non-fuel-cycle wastes come from a variety of 
sources--industrial, chemical, and medical. Because of the paucity of 
information, it is difficult to define the chemical characteristics and to 
evaluate potential hazards of non-fuel-cycle wastes as a result of chemi- 
cal toxicity. 

This report provides an assessment of the chemical toxicity of low-level 
radioactive wastes based on literature reviews, preparation of biblio- 
graphies and monographs, and application of a variety of methodologies 
either being currently applied or being proposed for relative hazard 
assessments. The report relies primarily on data from the waste disposal 
site at Maxey Flats, Kentucky. While there are differences between humid 
and dry sites, the findings are believed to be generally applicable to 
evaluating the chemical toxicity of wastes at all low-level radioactive 
waste burial sites. 

General Besearch Corporation 

STUDY OF CHEMICAL TOXICITY OF LOW-LEVEL WASTES - MONOGRAPHS - 
VOLUME 2 
NUREG/CR-1793, General Research Corporation, November 1980, 

The methodologies by which compounds, identified as possible constituents 
of low-level waste burial sites, were selected for toxicological review 
and organized into broad classes, are discussed in Sect. 1.1 of this 
volume. On-line computerized data bases, as well as a core collection of 
toxicology and chemical reference manuals and handbooks (Sect. 1.21, were 
utilized. To reduce the extensive list of potential low-level waste 
burial site constituents, only those reported by Columbo, Weiss, and 
Francis (1977) in trench-water analyses at the Maxey Flats, Kentucky, 
disposal site (Table 2-11) ,  were used as a basis of discussion. These 
substances were categorized by class--alcohols, alkenes, alkyl halides, 
aromatic hydrocarbons, aldehydes and acetals, aliphatic halogenated and 
nonhalogenated hydrocarbons, esters, ethers, phenol and phenolic com- 
pounds, and organic acids. Monographs, representative of each class of 
compound,are presented in this volume. Each monograph summarizes the per- 
tinent physical and chemical properties, information on use and 
occurrence, analytical methods, and toxicity data for the specific com- 
pound , 
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APPLICABILITY OF COMFERCIALTZED WASTEWATER TREATNEWT TECHNIQUES 
TO THE TREATMENT OF SPILL-IMPACTED WATERS 
Environmental Protection Agency, circa 1980. 

The feasibility of using reverse osmosis, ultrafiltration, ion exchange, 
wet-air oxidation, biooxidation, ozonation/ultraviolet radiation, and 
coagulation/precipitation in mobile units for on-site treatment of waters 
containing high contaminant concentrations at spill sites and at 
uncontrolled hazardous waste sites was evaluated. The criteria included 
lightness of weight and compactness o f  size, applicability to a variety of 
wastes, rapid startup and shutdown characteristics, and minimum require- 
ments for skilled labor and costs. Published literature data and data 
obtained from process suppliers provided t he  bases for evaulation. Each 
process oEfers certain advantages for specific situations and, when used 
in combination with other processes, can provide an optimum treatment 
sequence for handling broader spectrums of wastes. In general, when used 
alone, the processes considered would not be applicable to the treatment 
of all wastes. However, reverse osmosis and ion exchange processes meet 
more of the requirements for use in spill control mobile units than the 
other processes considered. 

Gilmer, H.; Freestone, F. J. 

CLEANUP OF AN OIL AND MIXED CHEMICAL SPILL AT DITTER, MISSOURI, 
APRIL-MAY 19 7 7 
Environmental Protection Agency, pp. 131-134, 1977. 

The Missouri Conservation Co ssion (MCC) and the Department of Natural 
Resources (MDNR) investigated complaints of fire, odor, and deteriorating 
creek quality in Jefferson County, Missouri. They revealed the operation 
of an illegal waste disposal site i n  conjunction with a container recon- 
ditioning operation. MDNR asked the U.S. Environmental Protection Agency, 
Region VII, Emergency Response Section for assistance. 

Pollutants found were PCBs and BPCPE. Several actions for cleanup were 
decided upon, including stream bypassing, land-fill disposal, and an-site 
treatment of stream water. 

A total cleanup w a s  impossible. 
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Giuffre, M. S.; Ensminger, D. A,; Halbandian, J. Y. 

LONG-TERM, LOW-LEVEL RADWASTE VOLUME-REDUCTION STRATEGIES, 
VOLUME 1: EXECUTIVE SUMNARY 
EPBI NP-3763, The Analytic Sciences Corporation, November 1984. 

This report provides the basis for a utility to investigate the benefits 
of purchasing volume reduction equipment. 
establishment of a volume reduction data base, the creation of the volume 
reduction cost analysis, computer program VRTECH, and a generic analysis 
designed to identify the major factors influencing the economics of the 
various equipment options. Volume 1 serves as an executive summary. The 
second volume describes the VRTECH code and presents the results of the 
generic economic analysis. The work shows that radwaste generation rates 
and future burial price increases are the key factors in assessing the 
economic value of volume reduction. 

The work includes the 

Volume 3 describes several volume reduction equipment options in great 
detail. General arrangement drawings for generic installation are 
included and serve as the basis for cost estimates for the installed 
equipment. 
grounds. 
for the VRTECH economic analysis. 
the inside back pocket of Volume 2. 

Volume 4 establishes pricing levels at new shallow-land burial 

It is on microfiche and can be found in 
Volume 5 is limited to a presentation of the computer results 

Giuffre, H. S.; Ensminger, D. A,; Nalbandian, J. Y. 

LONG-TERM, LOW-LEVEL WWASTE VOLUME-REDUCTION STRATEGIES, 
VOLUME 2: ECONOMIC ANALYSIS 
EPRI NP-3763, The Analytic Sciences Corporation, November 1984. 

This report provides the basis for a utility to investigate the benefits 
of purchasing volume reduction equipment. The work includes the 
establishment of a volume reduction data base, the creation of the volume 
reduction cost-analysis computer program VRTECH, and a generic analysis 
designed to identify the major factors influencing the economics of the 
various equipment options. Volume 1 serves as an executive summary. The 
second volume describes the VRTE(TH code and presents the results of the 
generic economic analysis. The work shows that radwaste generation rates 
and future burial price increases are the key factors in assessing the 
economic value of volume reduction. Volume 3 describes several volume 
reduction equipment options in great detail. General arrangement drawings 
for generic installation are included and serve as the basis for cost 
estimates for the installed equipment. 
levels at new shallow-land burial grounds. Volume 5 is limited to a pre- 
sentation of the computer results for the VRTECH economic analysis. It is 
on microfiche and can be found in the inside back pocket of Volume 2. 

Volume 4 establishes pricing 



Giuffte, H. S.; Ensnringer, D. A.; Nalbandian, J. P. 

LONG-TEEN, LOW-LEVEL RADWASTE VOLUME-REDUCTION STRATEGIES, 
VOLUME 3: CHARACTERIZATION OF LOW-LEVEL RADWASTE VOLUME REDUCTION 
INSTALLATIONS 
EPRI NP-3763, The Analytic Sciences Corporation, November 1984. 

This report provides the basis for a utility to investigate the benefits 
of purchasing volume reductian equipment. The work includes the 
establishment of a volume reduction data base, the creation of the volume 
reduction cost-analysis computer program VRTECH, and a generic analysis 
designed to identify the major factors influencing the economics of the 
various equipment options. Volume 1 serves as an executive summary. The 
second volume describe the VRTECH code and presents the results of the 
generic economic analysis. The work shows that radwaste generation rates 
and future burial price increases are the key factors in assessing the 
economic value of volume reduction. Volume 3 describes several volume 
reduction equipment options in great detail. General arrangement drawings 
for generic installation are included and serve as the basis for cost 
estimates for the installed equipment. Volume 4 establishes pricing 
levels at new shallow-land burial grounds. Volume 5 is limited to a pre- 
sentation of the computer results for the VRTECH economic analysis. It is 
on microfiche and can be found in the inside back pocket of Volume 2. 

Giuffre, M. S.; Ensminger, 1). A,; Nalbandian, J. Y. 

LONG-TERM, LOW-LEVEL WWASTE VOLUME-REDUCTION STRATEGIES, 
VOLUME 4: WASTE DISPOSAL COSTS 
EPRI  NP-3763, The Analytic Sciences Corporation, November 1984 

This report provides the basis for a utility to investigate the benefits 
of purchasing volume reduction equipment. The work includes the 
establishment of a volume reduction data base, the creation of the volume 
reduction cost-analysis computer program VKTECH, and a generic analysis 
designed to identify the major factors influencing the economics of the 
various equipment options. Volume 1 serves as an executive summary. The 
second volume describe the VRTECH code and presents the results of the 
generic economic analysis. The work shows that radwaste generation rates 
and future burial price increases are the key factors in assessing the 
economic value of volume reduction. Volume 3 describes several volume 
reduction equipment options in great detail. General arrangement drawings 
€or generic installation are included and serve as the basis for cost 
estimates for the installed equipment. Volume 4 establishes pricing 
levels at new shallow-land burial grounds. Volume 5 is limited to a pre- 
sentation o f  the computer results for the VRTECB economic analysis. It is 
on microfiche and can be found in the inside back pocket of Volume 2. 



87 

Giuffre, M. S.; Ensminger, I). A,;  Nalbandlan, J. Y. 

LONG-TERM, LOW-LEVEL RADWASTE VOLUME-REDUCTION STRATEGIES 
VOLUME 5: COMPUTER RESULTS 
EPRI NP-3763, The Analytical Sciences Corporation, November 1984. 

This report provides the basis for a utility to investigate the benefits 
of purchasing volume reduction equipment. The work includes the 
establishment of a volume reduction data base, the creation of the volume 
reduction cost-analysis computer program VRTECH, and a generic analysis 
designed to identify the major factors influencing the economics of the 
various equipment options. The results are presented in five volumes. 
Volume 5 is limited to a presentation of the computer results for the 
VRTECH economic analysis. It is on microfiche and can be found in the 
inside back pocket of Volume 2. 

Godbee, H. W. 

USE OF EVAPORATION FOR THE TREATMENT OF LIQUIDS I N  THE NUCLEAR 
INDUSTRY 
OW-4790, Oak Ridge National Laboratory, September 1973. 

A survey of evaporation as applied to radioactive waste solutions was made 
to evaluate the effectiveness of this unit operation as a treatment method 
for reducing releases of radioactive effluents to the environment from 
nuclear power plants. 
results with evaporators - achieving decontadnation factors of lo4 to lo6 
from feed to overhead discharge. 
achieving decontamination factors of less than 10. Evaporators for 
radioactive waste vary from simple pots with steam-heating pipes coiled 
inside t o  elaborate devices with pumps to circulate the feed through out- 
side heaters and compressors for recompressing the vapor to increase its 
temperature and permit its reuse. Technical data collected include the 
type of evaporators used; the kinds of ancillary equipment employed such 
as mist separators, condensers, and preheaters; and the important 
operating parameters such as vapor velocity, boilup rate, pressure, or 
vacuum, etc. 

Some nuclear installations have experienced good 

Others have experienced poor results - 



THE USE OF EVAPORATION TO TREAT' RADIOACTIVE L I Q U I D S  IN 
LIGHT-WATER-COOLED NUCLEAR REACTOR POWISR PLANTS 
NUEUG/CR-0142, OIZNL/NUREG-42 (REV. 1 OF ORNL-4790), Oak Ridge 
National Laboratory, September 1978, 

Principal interest was placed upon obtaining operating data on the perfor- 
mance of evaporators used at LWR plants to treat radioactive liquid 
streams containing primarily (1) several tens to several thousand ppm of 
boron, (2 )  several tens to ten thousand ppm of boron plus several hundred 
to ten thousand ppm of sodium and ammontum sulfates, and ( 3 )  up to several 
ten thousand ppin of sodium sulfate. Included in this report are charac- 
teristics of the streams evaporated at both pressurized-water reactor and 
boiling-water reactor plants and the evaporator requirements for these 
streams. Technical data collected include the type and number of evapora- 
tors used; materials of construction utilized; the kinds of ancillary 
equipment employed such as gas strippers, feed filters and preheacers, and 
mist separators; important operating parameters such as boilaff rate, 
pressure, and time; and results such as volume reduction and decon- 
tamination factor obtained. The results show that a mean system DP of 
about lo4 can be expected for nonvolatile fission and corrosion products 
treated in single-effect NC and FC evaporators and of about lo3 in SF and 
SU types. The mean system DF expected for iodine is about lo3 in the NC 
and FC. 

GEWERIC PROCESS TECHNOLOGIES STIJDIES 
Proctor and Redfern Group, Ontario Waste Management Corporation, 
August 1982. 

The purpose of this report i s  to identify and evaluate liquid industrial 
waste and hazardous waste abatement, treatment, and disposal technologies 
on a generic basis. Technologies described in this report are predomi- 
nantly processes which have been adopted and successfully demonstrated in 
full-scale applications. 

The technology descriptions and evaluations in this report represent an 
initial screening of waste management technologies and serve as a 
""shopping list" for selection of appropriate special. waste management 
strategies by the Province of Ontario. The six major technology cate- 
gories described in this study are: 

1. waste abatement, reduction, reuse, and recycle; 
2. biological treatment; 
3. physical/chedcal treatment; 
4 .  thermal processing or incineration; 
5. s o l i d i f i c a t i o n / s t a b i l i z a t i o n  and encapsulation; and 
6.  ultimate disposal. 
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Green. A. J. 

AN ANNOTATED BIBLIOGRAPHY FOR CLEANUP OF HAZARDOUS WASTE DISPOSAL 
S TTES 
EL-82-7, Environmental Laboratory, U.S. Army Engineer Waterways 
Experimental Station, October 1982. 

The indiscriminate and uncontrolled dumping of toxic and hazardous waste 
has generated environmental and health hazards in almost every state in 
the IJnited States. In 1980, Congress passed legislation, commonly known 
as "Superfund," providing funds for cleanup of sites whose existence could 
not be specifically attributed to known organization andlor individiuals. 
The information contained herein is a bibliographical summary of the 
research and activities conducted in recent years that are related to the 
design of remedial systems for cleanup of hazardous waste sites. 
and safety is a key issue during site investigation, construction, and 
after-action monitoring. The nature and extent of the problem, as well as 
the technical and economical aspects of remedial site investigations, are 
discussed. The factors afEecting selection of systems and alternatives 
f o r  control of water and airborne contaminant are also addressed. 
Treatment, disposal, and storage systems available are discussed in Parts 
VI, VII, and VIII. Site monitoring may be required during site investiga- 
tion, construction, and postclosure. Monitoring procedures are discussed 
in Part X. 

Health 

Greer, C. W.; et al. 

VITROKELE (TM) COMPOSITIONS: NOVEL, HIGH-AFFINITY, METAL-SELECTIVE, 
AND REGENERABLE MEDIA FOR THE KEMOVAL OF RADIOACTIVE... 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed,, Vol. 2, pp. 251-5, 
March 1985. 

This paper describes new technology, the DeVoe-Holbein Technology, which 
provides highly efficient and effective means for handling a variety of 
nuclear waste streams. DeVoe-Holbein Technology consists of a novel 
series of synthetic (Vitrokele TM) compositions and various processes for 
their use. The compositions are highly efficient at metal capture, are 
selective for individual or groups of metals, allow high flow throughputs, 
are mechanically stable, and can be regenerated with small amounts of 
regenerant, solidified or vitrified directly. 

Field and laboratory studies with actual or simulated waste streams have 
demonstrated the virtually complete removal of C s ,  Sr, and Co from low- 
level wastes, while in the presence of low to high concentrations of non- 
radioactive competing metal ions. Systems for the in-line processlng of 
waste streams employing capture and regeneration cycles are presented. 
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Westinghouse Hittrnan Nuclear,  Inc. 

SAVEPACK - MOBILE DRY ACTIVE WASTE HANDLING, COMPACTION, AND 
DISPOSAL SERVICES 
Promottonal Brochure, Westinghouse Hittman Nuclear Inc. ,  1984. 

The Westinghouse Hittman mobile compactor i s  a one-of-a-kind, s e l f -  
conta ined  drum compactor housed w i t h i n  a 40-ft ( 1 2 3 )  over-the-road 
trailer. The u n i t  i s  designed t o  compact 55-gal (208-L) drums of Low 
S p e c i f i c  A c t i v i t y  (LSA) waste a t  a compaction f o r c e  of 1000 tons  (909 kN). 
The compacted drums are then p laced  i n  83-gal (314-L) overpack drums f o r  
f i n a l  d i s p o s a l  a t  commercial b u r i a l  grounds. 

In  g e n e r a l ,  equipment of t h i s  type  i s  w e l l  s u i t e d  f o r  t h e  waste materials 
produced a t  commercial nuc lea r  f a c i l i t i e s .  The machine can compact 
anyth ing  t h a t  can be conta ined  w i t h i n  a 55-gal (208-L) drum ( e . g . ,  metal, 
b r i c k s ,  conc re t e  b locks ,  paper ,  r a g s ) .  All items do compact and a l though  
some drums do r u p t u r e  dur ing  compaction, t h e  a c t u a l  contamination t o  t h e  
equipment is  ve ry  l i t t l e .  

The volume of DAW shipped t o  a low-level b u r i a l  s i t e  can be reduced by a t  
least a f a c t o r  of 2, and p o s s i b l y  a f a c t o r  of 4. 

Grom, R.; S u t t e r ,  8. 

DURASIL (TM) I O N  EXCHANGERS: EXPERIENCE AT ARKANSAS NUCLEAR ONE 
Waste Management '85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. G. P o s t ,  ed. ,  Vol, 2, pp. 205-10, 
March 1985. 

Duras i l  (TM) i o n  exchangers have been used f o r  l a b o r a t o r y  t e s t i n g ,  a n  in- 
p l a n t  demonst ra t ion ,  and f u l l - s c a l e  p rocess ing  a t  t h e  Arkansas Nuclear One 
Generating S t a t t o n  (ANO), 
t h e  Duras i l s  (TM) should provide: ( 1 )  s i g n i f i c a n t  c o s t  sav ings ;  (2)  
volume reduc t ions  on t h e  o r d e r  o f  a t  least  a f a c t o r  of 6 over  convent iona l  
o r g a n i c  r e s i n s ;  ( 3 )  reduced releases; and (4 )  reduced r a d i a t i o n  exposure 
f o r  personnel.  
p rocess ing  of very-high-conductivity waste a t  ANO. 

The exper ience  ga ined  t o  d a t e  I n d i c a t e s  t h a t  

These conclus ions  were borne o u t  du r ing  t h e  f u l l - s c a l e  
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Hanchett, J. G.; Easselberg, F. W.; Slngh, M. fie 

GLOSSARY OF TERMS - NUCLEAR POWER AND W I A T I O N  
NUREG-0770, Nuclear Regulatory Commission, June 1981. 

The "Glossary of Terms: 
words and concepts commonly used in the nuclear power field defined to 
assist the news media and members of the public in understandfng this 
often complex technology. 
Inspection and Enforcement and the Office of Public Affairs from a variety 
of internal and external sources, It is a part of the agency's response 
to a recommendation by the President's Commission on the Accident at Three 
Mile Island that government agencies, utility companies, and the news 
media better prepare themselves to disseminate information to the public, 
in a form that is understandable. 

Nuclear Power and Radiation" is a compilation of 

The glossary was compiled by the NRC Office of 

Hansen, W. G. and a s h e l ,  €I. L. 

COST COMPARISONS OF TREATMENT AWD DISPOSAL ALTERNATIVES FOR HAZARDOUS 
WASTES - VOLUME I 
EPA-600/2-80-188, SCS Engineers, Inc., December 1980. 

Unit costs are estimated for 16 treatment and 5 disposal techniques appli- 
cable to hazardous wastes from the organic chemicals, inorganic chemicals, 
and electroplating and metal finishing industries. 
evaluated by unit processes or modules and computer-linked models devel- 
oped for calculating capital and operating costs at the unit process 
level. Costs were aggregated at the technology level, including applicable 
indirect costs and maintenance costs. Data files were designed to indi- 
cate economies of scale for five levels of throughput. Life-cycle average 
unit costs are presented in both tabular and graphic forms. 

Each technology was 
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Hansen, W. G.; Rishel, E. L. 

COST COMPARISONS OF TREATMENT AND DISPOSAL ALTERNATIVES FOR 
HAZARDOUS WASTES - VOLUME 11. APPENDICES 
EPA-600/2-80-208, SCS Engineers, Inc. , December 1980. 

Treatment and disposal alternatives and costs for hazardous wastes from 
the organic chemicals, inorganic chemicals, and electroplating and metal 
finishing industries are evaluated. The 16 treatment and 5 disposal tech- 
nologies were based on applicability to the industry categories, availabil- 
ity of cost and performance data, and effectiveness in reducing or 
eliminating hazardous waste constituents. Costs were aggregated at the 
technology level and entered in computer-linked models at the unit cost or 
component level. Volume I1 contains applicable portions of the Resource 
Conservation and Recovery Act, capital unit cost and operation/maintenance 
cost data files, curve-fitting for cost files, module descriptions, and 
system variable equations. Vourne 11 is intended for those desiring the 
supporting data for Volume I. 

Hardy, D. G.; Dixon, D. F. 

THE TRANSITION FROM STORAGE TO PERMANENT DISPOSAL OF LOW- AND 
INTERMEDIATE-LEVEL WASTES AT THE WALK RIVER NUCLEAR JABORATORIES 
Waste Management ‘ 8 5 ,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 35-41, 
March 1985. 

A program is under way at CRNL to evolve from a policy of storage of low- 
level and intermediate-level radioactive wastes to one of permanent dispo- 
sal. The approach being investigated is to sort the wastes into several 
categories graded according to their hazardous lifetime and to dispose of 
each category in a repository best suited to isolate and cantain that 
waste until it no longer poses a radiological hazard. The disposal con- 
cepts selected for detailed study include an improved sand trench (IST), 
an intrusion-resistant shallow-land burial (SLB) facility, and a shallow 
rock cavity (SRC). 
nomic criteria. The construction of a prototype SLB facility is being 
planned to better assess its operation, short-term performance, and econo- 
mics. The paper outlines the rationale, the strategy, and the R&D work 
involved in the disposal program. 

The concept(s) adopted will depend on safety and eco- 
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Hary, Lo Po 

CONTROLLED WASTE-OIL BIODEGRADATION AT EXISTING DRYING BEDS 
GAT-S-26, Goodyear Atomic Corporation, April 1982. 

A feasibility study at the Portsmouth Uranium Enrichment Facility to 
determine if sludge drying beds at a sewage treatment plant could be used 
as controlled waste-oil biodegradation plots has been completed. A 
greenhouse-like enclosure would be constructed over three 9.1- by 21.3- 
beds to aliow for year-round use, and any waste oil runoff would be 
collected by existing leachate piping, It has been determined that this 
proposed facility could dispose of existing radioactive waste oil genera- 
tion (7200 L/year) from the Gaseous Diffusion Plant (GDP); however, it 
would be inadequate to handle radioactive waste oils from the new Gas 
Centrifuge Enrichment Plant (GCEP) as well. The study reviewed nuclear 
criticality constraints, biodegradation technology, and the capital cost 
for an enclosed biodegradation facility. 

Hashimot, K.; Koshlba, Y. 

IMPROVING VOLUME REDUCTION METHODS IN JAPAN 
Nuclear Engineering International, Vol, 28, NO. 338, ppn 47-48, 
March 1983. 

Since 1970, J G C  Corporation has been pursuing R&D in an attempt to develop 
improved radwaste treatment facilities. Work has concentrated on: (1) 
reducing both the radiation dose to plant personnel and environmental 
releases; (2) minimizing the amount of waste generated: radwaste volume 
reductton; and (3) effective solidification. 

Three volume reduction techniques for various types of radwaste are either 
currently in use or about to be put into operation in Japan. They are: 
(1) incineration, (2) oxidatton of ion exchange resin, and (3) recycling. 

These three processes have been combined in the design of a novel radwaste 
treatment system. The system is built of six subsystems dealing with the 
various types of power station wastes. 
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Rsyes, J. J. 

NRC'S REVIEW CRITERIA FOR AN INCINERATOR UTILIZED AT A NUCLEAR 
POWER PLANT 
Incineration of Low-Level Radioactive Wastes: 
Tucson, Arizona, pp. 21 to 27, March 1985. 

1985, Lecture Notes, 

Lack of available low-level waste burial sites and increasing burial costs 
have necessitated that the operators of nuclear power plants consider 
various volume reduction alternatives. One of these is incineration. 

Incinerators are currently planned for four plant sites serving a total of 
nine reactors and will be the first use of this technology at a nuclear 
power plant since the early 1960s. Incineration, except for small vials 
of liquid scintillation detector fluids or animal carcasses containing 
tritium or 14C, requires NRC approval. This paper presents the NRC's 
review criteria for an incinerator utilized at a nuclear power plant. 

Hazardous Materials Technical Center 

Abstract Bulletin, Vol. 3, No. 1, Dynamac Corporation for the 
Defense Logistics Agency, Hazardous Materials Technical Center, 
March 1984. 

The HMTC Abstract Bulletin, provides summaries of selected documents from 
the current scientific-technical literature on hazardous materials. The 
focus of the Bulletin is on the practical aspects of safety, health, 
storage, handling, transportation, disposal, and environmental protection 
in the management of hazardous materials and wastes. It is designed to be 
used by a wide audience, including environmental engineers, transportation 
and storage specialists, disposal experts, medical personnel, and other 
hazardous materials managers. Both published and unpublished materials 
are included in the Bulletin, which reflects the HMTC database--a unique 
information resource that does not duplicate other technical databases. 
The HMTC also has the capability of searching other relevant scientific and 
technical databases in all the major available information systems. 
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Heath, E. W., Jr. 

INDUSTRIAL WASTEWATER TREATMENT AT DU PONT CHAMREKS WORKS "PACT" 
WASTEWATER TREATMENT PLANT 
P resen ted  a t  t h e  Hazardous Materials Management Conference, E. 1. 
du Pont de Nemours & Company, Inc. ,  .June 1984. 

T h i s  paper d i s c u s s e s  t h e  40-mi l l ion-ga l /day  (150,000 m3/d> i n d u s t r i a l  
wastewater t r ea tmen t  p l a n t  (WWTP) a t  Du Pon t ' s  Chambers Works s i t e  a t  
Deepwater, New J e r s e y .  This  very l a r g e  WWTP uses  a Du Pont-developed 
advanced technology t o  t reat  h i g h l y  co lo red ,  a c i d i c  watewater con ta in ing  a 
wide v a r i e t y  of o r g a n i c  compounds, i n c l u d i n g  p r i o r i t y  p o l l u t a n t s .  Many of 
t h e s e  compounds are not  s u s c e p t i b l e  t o  convent iona l  b i o l o g i c a l  t r ea tmen t .  
The advanced technology i s  t h e  pa t en ted  Powdered Act iva ted  Carbon 
Treatment (PACT owned by Zimpro, Inc.)  p rocess ,  which is a combined 
s e c o n d a r y / t e r t i a r y  t rea tment .  It is  accomplished by adding powdered a c t i -  
v a t e d  carbon d i r e c t l y  t o  an a e r a t o r  and then  o p e r a t i n g  a combined bio'logi- 
cal  o x i d a t i o n / a c t i v a t e d  carbon a d s o r p t i o n  process .  
f e a t u r e s  of t h e  Chambers works WWTP are reviewed, i nc lud ing  a unique, 
40-ton/day (36-Mgld) r e g e n e r a t i o n  fu rnace  f o r  powdered a c t i v a t e d  carbon 
and a "s ta te -of - the-ar t "  double-lined s e c u r e  l a n d f i l l  where p r imary  sludge 
from t h e  WWTP is depos i ted .  Some performance advantages of t h e  "PACT" 
process  over conven t iona l  a c t i v a t e d  s ludge  t r ea tmen t  a r e  shown. 

Some noteworthy 

Helmholz, H, Bo 

DETERMINATION OF WASTE CONTAINER CURIE CONTENT FROM DOSE RATE 
MEASUREMENTS 
EPRI  NP-3223, NWT Corpora t ion ,  J u l y  1983. 

A small computer program, DOSCON, w a s  w r i t t e n  i n  FORTRAN I V  t o  calculate 
radwas te  package m i l l i c u r i e  con ten t  from t h e  observed dose rate and rela- 
t i v e  r a d i o u c l i d e  d i s t r i b u t i o n .  The s h i e l d i n g  code QADMOD-G w a s  used i n i -  
t i a l l y  t o  c a l c u l a t e  t h e  mR/h pe r  m i l l i c u r i e  as a f u n c t i o n  of package 
d e n s i t y  f o r  22 n u c l i d e s  and 22 unshie lded  c o n t a i n e r s ,  i nc lud ing  55-gal 
drums, boxes, h i g h - i n t e g r i t y  c o n t a i n e r s ,  and l i n e r s .  F i l l i n g  materials 
inc luded  compacted t r a s h ,  dewatered r e s i n s ,  and cemented concen t r a t e .  
Curves are supp l i ed  f o r  manual c a l c u l a t i o n  of t h e  m i l l i c u r i e  con ten t  of 
55-gal drums. Inpu t  t o  DOSCON i n c l u d e s  i d e n t i f i c a t i o n  of c o n t a i n e r  type ,  
f i l l i n g  material, r e l a t i v e  r a d i o n u c l i d e  d i s t r i b u t i o n ,  and midplane dose 
rate measured a t  1 f t  and/or  3 f t  (0 .3  and/or  0.9 m). The program automa- 
t i c a l l y  c o r r e c t s  f o r  decay and c a l c u l a t e s  t h e  t o t a l  and i n d i v i d u a l  n u c l i d e  
c o n c e n t r a t i o n s  a t  t h e  t i m e  o f  dose- ra te  measurement and a t  t h e  t i m e  o f  
shipment. The gamma a t t e n u a t i o n  c o e f f i c i e n t s  f o r  dewatered r e s i n s  and 
cemented wastes were determined exper imenta l ly .  The c a l c u l a t i o n  of 
bu i ldup  f a c t o r s  w a s  optimized t o  correspond t o  t h e  gamma e n e r g i e s  and 
material  th i ckness  a s s o c i a t e d  wi th  normal waste packages. 
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SOLID RADWASTE RADIONUCLIDE MEASUREMENTS 
EPRI NP-2734, NWT Corporation, November 1982. 

Methods employed at U.S. nuclear power plants to assay low-level solid 
radwaste were reviewed to identify those aspects of the assay process that 
have substantial improvement potential and to develop recommendations on 
programs to develop more effective methods. Discussions were held on 
practices at 41 nuclear stations, and in-depth reviews were performed at 
14 sites. Recommendations for future efforts were provided, particularly 
with reference t o  demonstrating adherence to proposed regulations. 

Helminski, E. L. (Publisher) 

LOW-LEVEL RADIOACTIVE WASTE MANAGEMENT: THE NEXT FIVE YEARS - 
TRANSITION TO STABILITY OR CONTINUED UNCERTAINTY - BRIEFING BOOK 
FOR CONFERENCE HELD AT WILD DUNES, SOUTH CAROLINA, JUNE 5-7, 1985 
The Radioactive Exchange, June 1985. 

This Brieftng Book contains the following information: 

1. forum issue briefs, 
2. exhibitor information, 
3. panel issues, 
4. 20 speakers' papers, and a 
5. comparison of the proposed regional low-level radioactive waste 

compacts (draft). 
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Henderson, J. De; Boyd, PI, A.; Marshall., R. 

OPEKlhlIING EXPERIENCE WITH A DRY, ACTIVE WASTE ~ H ~ ~ ~ ~ R / C O ~ ~ C T ~ ~  
AT A NUCLEAR POWER PLANT 
Waste Management '85, Proceedings o f  the  Symposium on Waste 
Management a t  Tucson, Arizona, K. 6. P a s t ,  ed. ,  Vol. 2, pp. 523-28, 
March 1985* 

Dry, a e t i v e  waste (DAW) produced a c  nuc lea r  power p l a n t s  g e n e r a l l y  
accounts  f o r  a l a r g e  portroai of t h e  t o t a l  Low-level r a d i o a c t i v e  waste 
sh ipped  f o r  d i s p o s a l  a t  shallow-land b u r i a l  s l t e s .  Dry, a e t i v e  waste 
g e n e r a l l y  c o n s i s t s  of paper ,  c l o t h ,  scrap wood, l i g h t  metals, s h e e t  
p las t lcs ,  and o t h e r  misce l laneous  €terns. Most nuc lea r  p l a n t s  package t h e  
compactible waste wi th  e i t h e r  a drum or box compactor. Noncompactible 
waste is packaged i n  e i t h e r  metal or  wooden boxes. The shredderlcompactor 
system w a s  developed to sh red  iiorlnally bulky noncompactible waste and t h u s  
make i t  capable  of be ing  compacted i n t o  an  L S A  box w i t h  o t h e r  compactible 
waste. The r e s u l t  is t h e  elimination of void spaces, reduced spr ingback  
tendency, and an Lncrease i n  t h e  d e n s i t y  of t h e  waste which can be com- 
pac ted  i n t o  a box. 

Caro l ina  Power & Ligh t  Company i n s t a l l e d  a shredderi'compactor system at 
the Rrunswick Steam Electric P l a n t  i n  October 1984, This paper describes 
t h e  shredder/compactor system, t h e  performance of t h e  system u s i n g  a sitnu- 
l a t e d  EPRI  waste mixtiire, t h e  system performance using a s imula ted  
Brunswick p l a n t  DAW mixture ,  and system o p e r a t i n g  exper ience .  

MOUND CYCLONE INCINERATOR, VOLUKE 11. ENGINEEKING DESIGN 
REFERENCE MANIJAL 
MLM-MU-81-72-0003, Monsanto Research Corpora t ion ,  January 1982. 

The materials and in fo rma t ion  inc luded  i n  t h i s  volume r e f l e c t  the actual 
o p e r a t i n g  system now i n  use  at Monsanto's Mound F a c i l i t y  l o c a t e d  i n  
Miamisburg, Ohio. R e s t r a i n t s  r e s u l t i n g  from u s i n g  e x i s t i n g  equipment, 
f a c i l i t i e s ,  and room geometry n e c e s s i t a t e d  des ign ing  a n  i n c i n e r a t i n g  
system w i t h  nonaptimum eng inee r ing  s t anda rds ,  To des ign  a nearer-ta- 
optimum o p e r a t i n g  i n c i n e r a t a r ,  t h e  drawings can be e a s i l y  modified and 
adapted t o  f i t  inany d i f f e r e n t  room geometr ies  and cond i t ions .  This  ver- 
s a t i l i t y  2 s  one of t h e  major advantages of t h e  cyclone i n e f n e r a t o r .  
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SOUTHERN WASTE INFORMATION EXCHANGE ( SrSrX) CATALOG 
Southern Waste Informatton Exchange, Vole 3: No. 3, November, 1984. 

The Southern Waste Informat ion  Exchange (SWIK.) i s  a c l ea r inghouse  f o r  
in format ion  concerning waste exchange and o t h e r  waste managment S ~ K V ~ C ~ S .  
SWEX o p e r a t e s  as a n o n p r o f i t  s e r v i c e  t o  promote c o s t - e f f e c t i v e  r e c y c l i n g  
and r euse  of waste materlals between f i rms  as one a l t e r n a t i v e  t o  cu rcen t  
waste management op t ions .  SWEX s e r v e s  c l i e n t s  i n  over 34 states and works 
c l o s e l y  wi th  generators ,  t r a n s p o r t e r s ,  b roke r s ,  r e c y c l e r s ,  and o t h e r s  
r e q u i r i n g  o r  provid ing  waste management services i n  o r d e r  to niax lmize 
r e source  reuse.  The SWIX Catalog provides  t h e  means necessary for f i rms  
t o  exp lo re  t h e  o p p o r t u n i t i e s  t h a t  e x i s t  i n  t h i s  area and t o  t a k e  advantage 
of these o p p o r t u n i t i e s  i n  an economlcal, e f f i c i e n t  and, i f  d e s i r e d ,  a con- 
f i d e n t i a l  rnaiiner e 

A COMPARATIVE ASSESSPENT OF ALTERNATIVE WASTE PLTAGEHENT PROCEDURES 
FOR SELECTED WPRQCESSING WASTES 
ANS Repor t  No. 313, Associa ted  Nuclear S e r v i c e s ,  Department of 
t h e  Environment, J u l y  1983, 

This  r e p o r t  p r e s e n t s  the results o f  a s tudy  and comparative assessment of 
management procedures a€ low- and in t e rmed ia t e - l eve l  s o l i d  waste streams 
a r i s i n g  from c u r r e n t  and f u t u r e  fue l  r ep rocess ing  operattons on t h e  
S e l l a f i e l d  si te.  

The c h a r a c t e r l s t i c s  and o r i g i n s  of t h e  wastes under s tudy  are d i scussed ,  
and a r e f e r e n c e  w a s t e  inventory  i s  presen ted ,  based on publ i shed  infor -  
m a t  ion. 

Waste management s t r a t e g y  i n  the. United Kingdom and i t s  i m p l i c a t i o n s  f o r  
waste cond i t ion ing ,  packaging and d i s p o s a l  are d i scussed ,  Wastes, 
c u r r e n t l y  a r i s i n g ,  which are n o t  s u i t a b l e  for Drlgg b u r f a l  o r  sea dumping 
are s t a r e d  in an u n t r e a t e d  form. Work is being done t o  provide  a d d i t i o n a l  
and improved d i s p o s a l  f a c i l i t i e s  which w i l l  acco d a t e  a l l  t h e  waste 
streams under s tudy ,  
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CURRENT SHWRD PROGRAM I N  SUPPORT OF SUPERFUND 
Environmental P r o t e c t i o n  Agency, 1984. 

The S o l i d  and Hazardous Waste Research Divfs ion  (SHWRD), Municipal 
Environmental Research Laboratory,  has t h e  r e s p o n s i b l i t y  f o r  t h e  c o n t r o l  
development program bn suppor t  of t h e  "Superfund." The SHWKD r e s e a r c h  and 
development program has  been organized  t o  correspond wi th  t h e  "Superfund" 
l e g i s l a t i o n ;  i.e., t h e  O i l  and Hazardous Materials S p i l l s  Branch d e a l s  
with removal a c t i o n s  (emergencies),  and the Disposa l  Branch deals with 
remedial  a c t i o n s .  The program i s  one of technology assessment t o  de t e r -  
mine c o s t  and e f f e c t i v e n e s s ,  a d a p t a t i o n  of t echno log ie s  t o  t h e  
uncon t ro l l ed  waste s i t e  problem, f i e l d  e v a l u a t i o n  of technologies  t h a t  
show promise, development of guidance m a t e r i a l  f o r  t h e  EPA O f f i c e  of 
Emergency and Remedial Response (OEM), and t e c h n i c a l  a s s i s t a n c e  t o  t h e  
OERR and EPA Regional Of f i ces .  The Removal Program i s  d iv ided  i n t o  t h r e e  
major areas of a c t i v i t y :  
t i o n  of equipment, and (3)  chemical countermeasures. The remedial  a c t i o n  
program i s  d iv ided  i n t o  t h r e e  major areas of a c t i v i t y :  (1) survey  arid 
assessment of c u r r e n t  t echno log ie s ,  (2)  f i e l d  demonst ra t ion  and v e r i f i c a -  
t i o n  of t echn iques ,  and (3)  s i t e  des ign  a n a l y s i s .  An overview of t h e  
removal and remedia l  program i s  presented .  

( 1 )  per sona l  h e a l t h  and s a f e t y ,  ( 2 )  demonstra- 

Hirschhorn, J. S.; P i r a g e s ,  S . ;  Laraen, K.; Goodman, I.; et  al. 

TECHNOLOGIES AND WAGENENT STRATEGIES FOR WARDOUS WASTE CONTROL 
U.S.  Congress, O f f i c e  of Technology Assessment, circa 1983. 

Th i s  assessment focuses  on: 

1. i n fo rma t ion  and a n a l y s i s  on t h e  use  and development of t echno log ie s  
t h a t  can improve hazardous w a s t e  management through: ( a )  r e d u c t i o n  of 
t h e  volume and hazard  l e v e l  of t h e  waste genera ted ;  (b)  b e t t e r  manage- 
ment of t h e  r i s k s  a s s o c i a t e d  wi th  waste t r ea tmen t  and d i s p o s a l ;  and 
( c )  t h e  cleanup of uncon t ro l l ed  waste s i tes ;  

2. a n a l y s i s  of t h e  p o t e n t i a l  b e n e f i t s  and c o s t  of a framework based on 
s c i e n t i f i c  cr i ter ia  t o  judge  t h e  r e l a t i v e  degree of hazard o f  wastes 
and r i s k s  from management f a c i l i t i e s ;  and 

t o  t e c h n i c a l  i n fo rma t ion  and i s s u e s .  
3. e v a l u a t i o n  of c u r r e n t  r e g u l a t o r y  programs, p a r t i c u l a r l y  w i t h  r ega rd  

The primary focus  of this assessment i s  on management s t ra tegies ,  tech- 
n o l o g l c a l  o p t i o n s ,  and t h e  t e c h i c a l  components of a Fede ra l  hazardous 
w a s t e  r e g u l a t o r y  program that would p r o t e c t  human h e a l t h  and t h e  environ- 
ment. 
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Hslberger, w, Le 

THE [lEVELOPKENT AND IMPLEMEN'rAICION OF THE HAZARDOUS WASTE CONTROL 
TECEINOLOGY DATA BASE - VOLUME 1, - OVERVIEW 
MTR-84W7-01, MITRE Corpora t ion ,  December 1983. 

The Hazardous Waste Cont ro l  Technology Data Base (MWCTDB) i s  an  automated 
d a t a  base sponsored by EPA'a I n c i n e r a t i o n  Research Branch t o  s t o r e  
d e t a i l e d  techn-tcal d a t a  r e l e v a n t  t o  the thermal d e s t r u c t i o n  of hazardous 
wastes. The. d s t a  base s t o r e s  des ign ,  o p e r a t i n g ,  and performance d a t a  
obta ined  from i n c i n e r a t i o n  f a c i l i t y  permit a p p l i c a t i o n s ,  t r i a l  burn 
r e p o r t s ,  r e sea rch  and development p r o j e c t s ,  and l i t e r a t u r e  sources .  The 
d a t a  base werat  on-line i n  l a t e  1982. This  r e p o r t  documents the dcvelop- 
ment and implementation of t h e  d a t a  base, contajlns a d e t a i l e d  d e s c r i p t i o n  
of i t s  s t r u c t u r e  and c o n t e n t s ,  and o u t l i n e s  t h e  procedures f o r  access ing  
and u t i l i z i n g  t h e  informat ion  i t  con ta ins .  

APPENDIX A -. HAZARDOUS WASTE CQMTKOL TECHNOLOGY DATA BASE - DATA 
D I C T  IONARY 
MTR-44W7-02, MITRE Corpora t ion ,  December 1983. 

ThPs apperidix con ta ins  a d a t a  d i c t i o n a r y  t h a t  d e s c r i b e s  the i n d i v i d u a l  
d a t a  elements comprising t h e  WdCTDB. The entr ies  f o r  each d a t a  element 
c o n s i s t  of: t h e  e1eaen.t name and number, i t s  d e s c r E D 6 i o n / d e f i n i t i o n ~  i t s  
a t t r i b u t e s ,  and t h e  a p p r o p r i a t e  e d i t i n g  informat ton  imd/or d a t a  codes 
(when they  e x i s t ) .  The a t t r i b u t e s  of a d a t a  d e m e n t  inc lude  i t s  l e n g t h  
(i.e.,  the t o t a l  number of c h a r a c t e r s  o r  d i g i t s  r e se rved  for the clement,  
exc luding  the  decimal p o i n t  of numeric d a t a )  and i t s  type ( c h a r a c t e r  or 
uumerle). Charac te r  d a t a  inay i nc lude  numbers; however, such numbers would 
not be used f o r  computations ( e , g e ,  street numbers, phone numbers, numerlc 
codes,  etc.) .  A s  r equ i r ed  by System 2000, numeric d a t a  are s t o r e d  i n  
f ixed-poin t  formats  and are assumed t o  be i n t e g e r s  u n l e s s  s p e c i f i e d  i n  the 
form [9(N).9(M)1, where M is  t h e  number of d i g i t s  be fo re  t h e  decimal point 
and M i s  the number of d i g i t 6  fo l lowing  the decimal p o i n t .  
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APPENDIX H - HAZARDOUS WASTE CONTROL TECHNOLOGY DATA SASE SYSTEM 
DOCUMENTATION/USER GUIDE 
WR-8447-03, MITRE Corporation, December 1983. 

The Hazardous Waste Control Technology Data Base (BWCTDB) User's Guide 
consists of the following sections: 

1 .  

2. 

3.  

4. 

5 . 

Overview - The overview provides a general introduction and a 
description of the HWCTDB system data base and the data flow. 
in this section are numbered beginning with "H". 
Screen Entry - The screen entry section contains instructions for 
entering data into the HWCTDB. Pages in this section are numbered 
beginning with "I". 
Reports and Retrievals - The reports and retrievals section provides 
instructions for generating system reports and ad hoc retrievals from 
the WCTDB. 
Data Element Dictionary - The data element dictionary is a reference 
guide which describes each of the components in the HWCTDB. Pages in 
this seetion have a prefix of A. 
Appendixes - Appendix K provides samples of HWCTDB standard reports 
and t h e  computer prompts that are used to generate the reports, 

Pages 

Pages in this section are numbered beginning with "J". 

USE OF XANTHATES FOR THE KENOVAL OF METALS FROM WASTE STREAMS 
GAT-826, Goodyear Atomlc Corporation, October 1975. 

A laboratory investigation was conducted to determine the technical feasi- 
bility of producing large quantities of the xanthate derivatives of corn 
starch, straw, sawdust, and cellulose filter cartridges for use in the 
removal of dissolved metals from wastewater. Xanthation of these 
materials was found to be increasingly easier in the order of: sawdust < 
straw < starches < pure eellulose. The capacity of the xanthates o f  these 
materials to remove dissolved metals from aqueous solutions was found to 
vary considerably as a result of their degree of xanthate formation. The 
cellulose filter cartridges and corn starch xanthates were the most effi- 
cient by removing 98 to 100% of the dissolved metals, and the straw and 
sawdust xanthates were the less efficient by removing 42 to 88% and an 
average of 3Q%, respectively. Several. disadvantages are apparent %n the 
use of xanthates for routline water treatment, including ( 1 )  high-pH 
effluent streams, (2 )  discoloration of the water, and ( 3 )  strong odors 
when the xanthates are allowed to decompose, 
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PREPARING FOR HIGH-TOmAGE PRESS PROCESSING OPTIONS 
IncineratLon of Low-Level Radioactive! Wastes: 1985, Lecture  M 
Tucson, Arizona, pp. P1 t o  F33,  March 1985. 

High-tonnage compactors are a v a i l a b l e  in a v a r i e t y  of forms, With t h e  
op t ions  of d i r e c t  purchase o r  use of r eg iona l i zed  s e r v i c e  f a c i l i t i e s ,  even 
t h e  small waste gene ra to r s  can r e a l i z e  s i g n i f i c a n t  volume reduc t ion  
wfthout major capital out lay .  F u l l  advantage can be taken of the volume 
reduct ion  c a p a b i l i t i e s  of high-tonnage compaction, through e f f e c t i v e  use 
of precompaction to c o n t r o l  sh ipping  and con ta ine r  costs, try cons ider ing  
t h a t  the  con ta ine r  is a consumable and using the least expensive con ta ine r  
for i n i t i a l  packaging, and f i n a l l y  by adding subsystem machinery to allow 
sizing of a l l  noncompactibles to f i t  into 55-gal arumsr 

PERMITTING STRATEGIES FOR A 
AWB TRF.ATMENT FACILITY 
I a c i n e r a t i o n  of Low-Level Radioact ive Wastes: 19 5, L e c t u r e  Motes, 
Tucson, Arizona, pp. BB1 t o  BB32,  March 1985. 

Stanford  Univers i ty  has been i n  the process  of planning a mi l t ipurpose  
hazardous waste s t o r a g e  and t rea tment  f a c i l i t y ,  which will also house all 
o t h e r  h e a l t h  and s a f e t y - r e l a t e d  activit ies,  s i n c e  the  s 
T h i s  paper provides  an update on t h e  progress  made and 
addresses  t h e  permitting i s s u e s .  The l o c a l  pe r  t t i n g  process  is one 
which had been underest imated,  both as to the t r equ i r ed  ana the poten- 
t i a l  f i n a n c i a l  Impacts on t h e  p ro jec t .  Thls paper focuses p a r t i c u l a r l y  on 
one aspect of l o c a l  pe rmi t t i ng ,  namely t h e  Environm a1 Xmpact Report .  
WhPle t h e  r a d i o l o g i c a l  impacts of t h e  f a c i l i t y  were ninolal, t h e  p u b l i c  
and pub l i c  agencies  voiced a number of eoncerns about r a d i o l o g i c a l  sa fe ty  
dur ing  t h e i r  r e v i  e The p r o j e c t  staff and t h e  ETR consu l t an t s  also found 
t h a t  t h e  State's dis logical  Heal th  Branch was not experienced i n  t h e  IZIR 
review process.  The paper cites the o t h e r  pe rmi t t i ng  r e q u i r e  
estimates t h e  t i m e  requirements  t o  complete t h e  review by the e i g h t  agen- 
cies involved. 
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Buibregtse, K, R.; fistman, K. H. 

DEVELOPMENT OF A SYSTEM TO PROTECT GROUNDWATER THREATENED BY 
W A R D O U S  SPILLS ON LAND 
Rexnord, Inc. and Oil Testing Services, Inc,, 1979. 

Treatment of hazardous materials spills onto land that create threats to 
the quality o f  groundwater is frequently limited to excavation or flushing 
the area with water. The purpose of this project was to establish an 
alternative approach to the solution o f  the problem. The objective was to 
develop, design, and construct a vehicle capable of containing about a 
10,000-gal (37.8~11~) hazardous spill on contaminated land and treating the 
polluted soils by oxidatiodreduction, neutralization, precipitation, or 
polymerization. The approach was to use direct injection of grout into 
the soil around the contadnateb area to envelop the spill and isolate it 
from the groundwater and then detoxify the spill area by injection of 
treatment agents. Detoxification in flow-through tests exceeded 99% of 
the initial contaminant added and appeared to be the result of both 
displacement and chemical reaction. Sealed test detoxification efficien- 
cies in clays ranged from 56.5 to 99.5%. 
grout formulations and injection devices indicated that grouting was most 
applicable in gravel, sand, and some silty soils. Two types o f  grout 
(bentonite/cement and sodium silicate) were selected as most applicable. 

A simultaneous evaluation of 

Runkele, W.;Jensen, C. E. 

LIQUID WWASTE PROCESSING, OPERATIONAL EXPERIENCE UTILIZING DURATEK 
MOBILE PROCESS SYSTEM ( M P S )  
Waste Management ' 8 5 ,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. 6. Post, ed., Vol. 2, pp. 569-71, 
March 1985. 

The use of Duratek's Mbile Process System ( M P S )  employing sluiceable 
pressure vessels and improved operational techniques generates operational 
efficiencies, including volume reduction (VR), reduced personnel labor and 
exposure, and higher flow rates for cleanup of liquid radwaste stream i n  
an operating nuclear power plant (Salem Generating Station). 

Significant additional VR is achievable based on laboratory and on-site 
experience utilizing Durasil (TM) 70. Under high-conductivity actual 
waste stream conditions, this proprietary medium has demonstrated through- 
puts 15 times higher than that of organic cation resin. 
problem, cobalt species removal, is mitigated by this medium. 

A long-term 
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Hunsaker, CI -..- T. 

OCEAN DUMY LNG OF LOW-LEVEL RADIOACTIVE WASTE 
The Environinental Forum, pp. 24-31, November 1984, 

Ocean dumping as def ined  f n  t h e  Marine P r o t e c t i o n ,  Research, and 
Sanc tua r i e s  A c t  (MPRSA), i s  t h e  seaward transport of land-generated wastes 
by s h i p s ,  barges ,  p la t forms ,  o r  a i r c r a f t  and t h e  d i sposd t ion  of t hose  
wastes i n  t h e  marine environment. Such wastes may be dumped i n  bulk o r  i n  
c o n t a i n e r s ,  i n c i n e r a t e d ,  or emplaced i n  t h e  seabed. Most low-level wastes 
dumped a t  sea have been i n  con ta ine r s ;  however, t h a t  method was m e d  t o  
f a c i l b t a t e  d i s p o s a l  ope ra t ions  and not  t o  prevent  release of r a d i o a c t i v i t y  
Once t h e  waste w a s  i n  p l ace  on t h e  s e a f l o o r .  Ocean dumping i s  viewed as 
an a l t e r n a t l v e  F.O l and  b u r i a l  f o r  s e v e r a l  reasons: (1) t h e  p o s s i b l e  eco- 
nomic advantages;  ( 2 )  t h e  Navy’s need t o  d i spose  of decommissioned nue lea r  
powered submarines; ( 3 )  t h e  DOE’S need t o  d ispose  of l a r g e  amounts of 
s l l g h t l y  contaminated s o i l s ;  and ( 4 )  the requirement t h a t  s t a t e s  e v a l u a t e  
waste d i sposa l  needs accord ing  t o  t h e  Low-Level Radioac t ive  Waste Po l i cy  
A e t  of 1980. Th i s  a r t i c l e  reviews U.S .  l a w s  and i n t e r n a t i o n a l  agreements 
t h a t  re la te  t o  ocean duruplng of low-level r a d i o a c t i v e  waste and d i s c u s s e s  
t h e i r  i n t e r r e l a t i o n s h i p s  and i m p l i c a t i o n s  f o r  f u t u r e  ocean dumping 
proposa ls .  

RADIOACTIVITY IN THE OCEAN: LAMS AND BIOLOGICAL EFFECTS 
Coas ta l  Zone ‘85, Vol. 1, pp. 629-48, August 1985. 

Thfs paper  suitmarizes t h e  l i t e r a t u r e :  on U.S. l a w s  and i n t e r n a t i o n a l  
agreements,  experimental  and monitor ing d a t a ,  and ongoing s t u d i e s  t o  pro-  
v Lde background informat i  on f o r  environmeatal  assessrtwnt and r egu la to ry  
compliance activities f o r  ocean dumping of low-level r a d i o a c t i v e  waste. 
The Marine Protection, Research, and Sanc tua r i e s  A c t  i s  the major U.S. 
l e g l s l a t i o n  governfng ocean d i s p o s a l  of r a d i o a c t i v e  waste. The major 
I n t e r n a t i o n a l  agreement on ocean dumping i s  the  Convention on t h e  
P reven t ion  of Marine Pol lutLon by Dumping of Wastes and Other  Flatter-. 
The United States ended i t s  ocean dumping of r a d i o a c t l v e  wastes i n  1910,  
bu t  o t h e r  c o u n t r i e s  have cont inued ocean dumping under i n t e r n a t i o n a l  
supe rv i s ion  i n  t h e  northeast At lan t i c .  Monitoring of former U.S. d i s p o s a l  
s l t e s  has  n e i t h e r  revea led  s i g n i f i c a n t  e f f e c t s  on marine biota nor ind i -  
cated a hazard t o  human hea l th .  Also ,  no e f fec t  on marine organisras have 
been found t h a t  could b? a t t r i b u t e d  I f 9  r o u t i n e  d i scha rge  i n t o  the  Irish 
Sea from the Yindscale  r ep rocess ing  p l an t .  W e  m u s t  improve OUI a b i l i t y  t o  
prt33ict the oceanic  ca r ry ing  capac i ty  and t h e  f a t e  and e f f e c t s  of i o n i z i n g  
r a d i a t j  on i n  the marine environment . 
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Hushon, J; Saari, S.; Small, R.; Thoman, D.; et al. 

BASELINE PLAN FOR DESIGN OF A HAZARDOUS SUBSTANCES MONITORING 
PROGRAM 
MTR-7918, The MITRE Corporation, September 1978. 

MITRE has prepared a baseline plan for a German monitoring program for 
determination of hazardous substances in the environment. Criteria for 
sampling and the steps involved in a residue monitoring program have been 
developed. Chemicals are ranked on the basis of their potentials for 
toxicity, persistence, and accumulation in the environment. For each 
chemical, the environmental compartments where these chemicals are most 
likely to persist are identified. The compartments to be monitored are 
defined, with examples given for each. 

HWERL - Cincinnati; Edison, New Jersey 

IN-SITU TREATMENT AND SOIL WASHING PROGRAM 
HWEKL, November 2, 1984. 

"Superfund" recognizes the need to develop countermeasures (mechanical 
devices, and physical, chemical, and blological agents) to mitigate the 
effects of hazardous substances that are released into the environment and 
to clean up inactive hazardous waste disposa l  sites. 
define technical criteria for the use of chemicals (e .g . ,  surfactants, 
neutralization, oxidation/reduction, precipitation agents, etc.) and other 
additives (e.g., biostimulants and bacterial cultures) at release 
situations such that the combination of released substance plus the chemi- 
cal or other additive, including any resulting reaction or change, results 
in the least overall harm to human health and to the environment. 

The objective is to 
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Bvdro Nuclear Serv lces  

DAW SEGWGATION/VOLUME REDUCTION PROCESS 
Promotional Brochure, Hydro Nuclear Se rv ices ,  November 1984. 

The dry ,  a c t i v e  waste (DAW) produced i n  nuc lear  power p l a n t s  c o n s i s t s  of a 
l a r g e  volume of material t h a t  u s u a l l y  con ta ins  a s i g n i f i c a n t  percentage of 
noncontarninated items mixed wi th  t h e  con tamha ted  waste. Although 
a t tempts  are made t o  c o l l e c t  s e p a r a t e l y  t h i s  n o n c o n t a d n a t e d  m a t e r i a l  from 
r a d i o l o g i c a l l y  c o n t r o l l e d  areas, t h e s e  a t t e m p t s  are usua l ly  no t  s u c c e s s f u l  
and clean m a t e r i a l  is o f t e n  mixed with  contaminated erdal and the l o t  
is disposed as contaminated waste. To assist t h e  AU ar power i n d u s t r y  
i n  maximizing Its e f f o r t s  t o  reduce t h e  amount of low-level waste being 
shipped t o  burla1 sites, Hydro Nuclear Serv ices  (HNS) i n i t i a t e d  an exten- 
sive r e sea rch  and development e f f o r t  t o  des ign  and test an automated pro- 
cess for d r y ,  a c t i v e  waste segrega t ion .  This  process ,  o f t e n  referred t o  
a5 t h e  ""DAM System,'w fnco rpora t e s  s ta te -of - the-ar t  waste n i t o r i n g  and 
process ing  equipment and is  supported by a team o f  highly  t r a i n e d  tech-  
n i c i a n s  and engineers .  
volume reduc t i an  process  t h a t  is economical, r e l i a b l e ,  and c o n s i s t e n t  wPth 
a l l  app l t cab le  r egu la to ry  gu ide l ines .  

The r e s u l t  is a dry ,  a c t i v e  waste seg rega t ion /  

ICF, Inc. 

THE RCRA RISK-COST ANALYSIS MODEL - PHASE 111 REBORT 
Envlronmental P ro tec t ion  Agency/ICF Inc. ,  March 1, 1984. 

The RCRA Risk-Cost Analysis Madel is intended t o  suppor t  t h e  
of r e g u l a t i o n s  au thor ized  by t h e  Resource Conservation and Recovery A c t  
(RCRA) t o  c o n t r o l  t h e  t rea tment ,  s t o r a g e ,  and d i s p o s a l  of hazardous waste. 
This r e p o r t  desc r ibes  t h e  model. For each p o s s i b i l i t y ,  the  model ca l cu la -  
tes t h e  r i s k s  and c o s t s  involved,  

There are t h r e e  main f a c t o r s  considered i n  t h e  model's formula t ion  of 

technologies  used t o  treat, t r a n s p a r t ,  s t o r e ,  and d i spose  of t h e  wastes; 
and (3)  t h e  environmental  s e t t i n g s  i n  which t h e  wastes are genera ted ,  
t r e a t e d ,  and disposed. The model. then  c a l c u l a t e s  t h e  r i s k s  and c o s t s  
involved in each possiblity POP rnanaging hazardous waste. 

p o s s i b l e  ways t o  nage waste: (1) t h e  type of waste; (2 )  t h e  types of 
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ICF, Inc. 

THE RCRA BISK-COST ANALYIS MODEL - PHASE 111 REPORT - APPENDICES 
Environmental Protection Agency/ICF, Inc. March 1, 1984. 

ICP, he., developed the BCRA Risk-Cost Analysis Model to support the 
development of regulations governing the treatment, storage, and disposal 
of hazardous waste. 

These appendices contain additional data, detailed descriptions of key 
components of the model, and background studies. 

Idaho National Engineering Laboratory (INEL) 

INEL WASTE EXPERII"AL REDUCTION FACILITY 
Idaho National Engineering Laboratory (INEL), August 22, 1984. 

The Waste Experimental Reduction Facility (WERF) is a waste processing 
facility established at the Idaho National Engineering Laboratory (INEL) 
to reduce the volume of low-level, beta/gama-contaminated waste being 
disposed of at the radioactive waste disposal site and thereby Prolong the 
disposal site's useful life; and to develop waste processing technology by 
providing a facility where full-size processes and equipment can be tried, 
modified as necessary, and proven for contaminated waste processing appli- 
cations 

At WEW, capabilities are being developed to: (1) size-reduce con- 
taminated metal at the rate of several hundred tons per year (several 
hundred %/year); (2) decontaminate metal by removing grease and dirt with 
a Freon cleaner and removing other contamination by electropolishing in a 
bath of phosphoric acid; ( 3 )  melt contaminated metal at the rate of 
several hundred tons per year (several hundred %/year) and cast it into 
ingots for disposition; and ( 4 )  incinerate contaminated combustible waste 
at the a rate of 400 lb /h  (180 kg/h). 
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ADVANCED CEMENT SOLIDIFICATION PROCESS 
Waste Management ' 8 5 ,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 211-16, 
March 1985. 

The Advanced Cement Solidification Process, which features improved volume 
reductivity arid properties of solidified wastes, has been devel.oped 60 
establish a better radioactive waste management system. Cement has been 
widely used as an inorganic solidification agent f o r  the treatment of 
radioactive wastes generated at nuclear facilities. With current sech- 
nology, borate waste solutions generated at PWR plants are neu t ra l i zed  
with caustic soda and solidified directly with cement. This method causes 
an increase in the volume of waste, Moreover, since borates retard the 
hydration of ceinent, the properties of solidified waste are not always 
such that they would meet the final disposal requirements. In order to 
eliminate these defyrjs ?n$ to improve conventional cement solidification 
processes, the Societe Generale pour les Techniques Nouvelles and JGC 
CorporatPsn have conducted cooperative research, especially basic 
research on the pretreatment of borate. As a result OE numerous experi- 
ments, a new process has been developed in which research and development 
work on a pilot plant have been carried aut in cooperation with the Kyushu 
Electric Power Co., Pnc., including small-scale hot tests of actual wastes, 
Several successful proving tests have been conducted at a cold pilot 
plant. 

CHEMICAL TKEATMEMT OF RADIOACTIVE WASTES 
Technical Reports Serles No. 89, International Atomic Energy Agency, 
1968. 

This manual is a review of coagulation-flocculati~n and sedimentation pro- 
cesses s commonly called "chemical treatment s '' as they are applied to 
decontaminatfoa o f  low-activity wastes. I t a  purpose I s  to present the 
subject in a condensed form and t o  summarize results recently published, 
especially those given In the proceedings of the W A  syniposium on treat- 
ment of low-activity wastes. 

Although Eke major topic of .this manual is @oa~lation-flocculation and 
sedlmentation, it has been deemed necessary to review b r i e f l y  several 
related techniques (presxidation, filtration, sludge conditioning) which 
directly affect the utilization o f  the chemical-treatment process. 

The various chapters have heen arranged to provide the user of this decon- 
taminatton method with practical infomation to assist in the design and 
utilization o f  a plant without making it tao large or including any unnec- 
essary luxury, at the same time observlng the natlonal and international 
standards g ~ ~ e r n l n g  releases to the environment. 
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International Atomic Znergy Ag ency 

CONDITIONING OF LOW- AND INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Technical Reports Series No. 222, International Atomic Energy Agency, 
1983. 

This technical report describes primarily the technologies available for 
the conditioning steps (i.e., immobilization and packaging) and relates 
them to the other steps. In  broad terms, the purpose of conditioning is 
to convert the wastes into packages that are suitable for transport, 
storage, and disposal. In the context of this report, the objectives of 
immobilization are to convert the wastes into forms which are: (1) leach 
resistant so that the release of radionuclides will be slow even though 
flowing water may contact them; (2 )  mechanically, physically, chemically, 
and radiologically stable for at least all stages of the handling, 
transport, and interim storage up to the time of actual disposal. 
Ideally, it would be desirable that the waste forms remain essentially 
stable for the hazardous lives of the waste; however, in the case of long- 
lived alpha-bearing wastes, this condition cannot be assured. These 
objectives can be more easily achieved by imobilization processes if the 
original wastes first undergo treatment processes to reduce their volumes 
and remove extraneous volatile or oxidizable fractions. These treatment 
processes are reviewed only briefly in this report; however, the immobili- 
zation processes are outlined. 

International Atomlc Energy Ag ency 

DESIGN AND OPERATION OF EVAPORATORS FOR RADIOACTIVE WASTES 
Technical Reports Series No. 87, International Atomic Energy Agency, 
1968. 

Evaporation is a commonly used technique for concentrating waste liquids 
containing radioactive materials. 
degree of separation for most radioactive materials and its inherent high 
cost, evaporation is generally confined to the treatment of intermediate- 
or high-activity wastes. Advantages and disadvantages of evaporation are 
discussed along with problems encountered in evaporator operation. 
Characteristics of the various types af evaporators are described. The 
information is based on actual. operating experiences at a number of 
nuclear installations. 

Because of its capability of a high 
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DISPOSAL OF WTOACTIVE GROUTS T W O  HYD~.ULPCAII,LY-B~C'FU~D SHALE 
Technical Report Series No. 232, International Atomic Energy Agency, 
December 1983, 

The present report deals with an original method of disposal of radioac- 
tive wastes which was developed and has been i n  use in the United States 
€or  almost t w o  decades. 

In this method, radioactive waste effluents i n  the form of a slurry can- 
t a i n i n g  hydraulic binders (grouts) are injected by means of fracturing 
into a deep underground formation considered to be isolated from the sur- 
face. The composition of the grout is carefully chosen so that the slurry 
thus injected solidifies in sftu, ensuring fixatl-an of the waste and ren- 
dering this type of disposal Final in character. 

N~T@LEL!R WASTE W A G E  EqT GLOSSaRY (Draft Report) 
International Atomic Energy Agency, A p r i l  1881. 

Terminology used in documents published by the IAEA is frequently defined 
i n  glossaries in the separate documents so that understanding is enhanced, 
particularly for terms havtng unique meanings in the field of nuclear 
waste management. This has been found to be a good practice hut fre- 
quently a burdensome one, too .  In addition, term in various documents 
occasionally were used differently. Thus, a CQ~IIIC)~ glossary of terms for  
nuclear waste management documents is believed to have merit. 

This glossary has been developed for use in IAEA documentation on nuclear 
waste mnageinent topics. 'Ke individual items have been comptled by 
selecting texms and definitions from 30 sources listed in the key. 
e f f o r t  has been made to use definitions in internationally accepted 
glossaries [e.g., ISO(l>] with n i m m  modification; sirrmilarly, defini- 
tions i n  recently published IAEA documents have been respected. 
Nevertheless, when modifications were believed appropriate, they have been 
made and an M has been added after the source reference number. 

An 
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International Atomic Bnergy Ag ency 

OPERATION AND CONTROL OF ION-EXCHANGE PROCESSES FOR TREATMENT OF 
RADIOACTIVE WASTES 
Technical Reports Series No, 78, International Atomic Energy Agency, 
1967 . 

The three principal technlques of concentration are chelnical precipiba- 
tion, evaporathon, and ion exchange. One of the most attractive methods9 
particularly from considerations of efficiency and volume reduction, has 
been ion exchange. 
natural OF artificial media at decontamination factors exceeding 1000 in 
some cases. 
dtfferent physical f o m  with a wide range of capacities for prices 
varying by orders of magnitude. 
throughout the world have included ion-exchange techniques in their 
radioactive waste control programs. 
methods have often determined ion exchange as the most economically 
feasible waste control tool, This manual will attempt to acquaint the 
readers with the chemistry and technology of ion exchange as it can be, 
and has been, adapted for treatment of radioactive wastes. By review of 
the material herein, it should be possible to decide whether use of these 
phenomena is applicable to problems at hand, whether space is available, 
whether manpower is adequately trained, and whether costs would be within 
the budget. 

Radionuclides are sorbed from water flow streams by 

Large varieties of ion-exchange materials are available in 

Many nuclear energy installations 

Selected advantages of materials and 

International A t o d c  Energy Ag ency 

WIOACT I VE WASTE MANAGEMENT 
Proceedings of an International Conference, V 0 l .  2,  International 
Atomic Energy Agency, May 1983. 

This volume includes the following: 

, 

1. Waste Handling, Treatment and Conditioning at Nuclear Facilities 
(Session B . l . )  - eight papers and summary discussion 

2. Handling, Treatment, and Conditioning of Waste from Nuclear Power 
Plants (Session B . 2 . )  - six papers and summary discussion 

3. Handling, Treatment, and Conditioning of Waste from Reprocessing 
Plants: National Experience (Session B . 3 . )  - six papers and 
summary discussion 

4. Handling, Treatment, and Conditioning of High-Level and Specific 
Wastes from Reprocessing Plants (Session B . 4 . )  - eight papers and 
summary discussion 

Decommissioning, etc. (Session B.5.) - seven papers and summary 
discussion 

5 .  Handling and Treatment of Other Wastes, Including Gaseous, 
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RADIOACTIVE WASTE MAN 
Proceedings of an Tnt nal Conference, V a l .  3 ,  Internatlsnal 
Atomic Energy Agency, 

This volume includes the following: 

1. Sessfon C.1.1. - Storage and Disposal of Radioactive Waste: 
General Aspects - eight papers and Summary of Dissuasion 

2. St3SSfQil C.1.2. - Storage and DPsposa’l of Radioactive Waste?: 
National Concepts - six papers and Summ~ry of Discussion 

3.  Session C.2.1. - Storage and Disposal of High-Level Waste: 
Underground P i l o t  Projects - seven papers: and Sumary o f  Discussion 

4- Session C.2-2. - D i p s s a l  of High-Level Waste: Repository 
Concepts - seven papers and Summary of Discussion 

5.  Session C . 3 .  - Disposal of Law- and Intermediate-Level Wastes - 
S ~ V ~ I - I  y2pper~1, of Discussion and L i s t  of Chair n. of Sessions 
and Secretariat of the  Conference 

Tw,&rpglpw OF LOW- AND I N T e  DWTE-LEVEL SOLID RADIOACTIVE WASTES 
Technical Reports Series No. 223, International Atomic Energy Agency, 
1983. 

Apart from the description of exfsting fac l l i t i e s  and demonstrated 
handling schemes, t h l s  report p~avldes the reader wlth the basis for a 

wt that faeflitatea the selection of approp iate soluti.ons for a 

lines in the particular fteld and indkcates new prodsing  approaches that 
are aetually under investigaEbon and development. 

soiia-tiaaste mnagememt problem, rt thus ai s a@ providing guide- 
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International Atodc Energy At: @racy 

THE VOLUME REDUCT TOM OF LOW-AC'IIXVT'jCY SOLID WASTES, Technical Repwrts 
Series No. 106, Internatdona1 Atomic Energy Agency, 1970, 

A t  some establj.sboaents, sol.td wastes can be easily s t o r e d  in the vicinity. 
In many cases9 however, this cannot be dorae. If the wastes have to be 
spectally packaged f o r  final storage QT transport, their volume or dimen- 
s i o n s  must be reduced so that they can be efficiently arid economically 

tLon techniques have been developed, most. of the methods of vtplumr. redoc- 
t i m a  can be included in one of two mPn catcqpries: 
techniques sneh as fragmentation and compacting; and (2)  incineration. 

packaged in the t t-ansport  OK tatorage rnntaf.nerw APt.ho~gh. VllriQus redue- 

(1) mechanical. 

The mechanical techniques y i e l d  a r edue t lon  Ln volume only, whereas incin- 
e r a t i o n  yiel .ds a reduction I n  both volume and weight, 
reductton 1s generally Pndleated by t h e  reduction factor, which is the 
ratio between the initial volume (or weltght) ana the  Final  volume (or  
weight )*  Although both methods may s e e m  applicable t o  most wastes, they 
are actually complementary rather than competittve, The techniques 
described are intended tnafn1.y f o r  wastes of large volume and low activfty; 
however, it will. be seen that some of them can be used f o r  higher act ivf-  
ties, the only  difference being the need f o r  lproteetive shielding and more 
thorough can tainment a 

The degree of 

 ST^^^^^ OF FEASIBILITY OF SAFE DISPOSAL OF 
WASTES: THE SWISS APPROACH 
Waste Management '885, Proceedings of the Symposium on Waste 
Management at TUCSQII, Arizona, R. 6. Pos t ,  ed., Yol 1, pp. 55-60, 
March 1985. 

In Switzerland, the further development of nuclear energy and the con- 
tfnuing use of current power plants were made conditional upon the prep- 
aration of a project, indicating the feasibflity of safe disposal of 
nuclear wastes. The required scope of the project is wider than in other 
countries since it includes all wastes from reprocessing, from plant 
operation and from non-power-production sources. At the beginning of 
1985, documentation on the work performed by Plagra in the last 6 years to 
produce appropriate projects was submitted for government review. The 
concepts developed are: 
which will accommodate high-level vitrified wastes and poss ib ly  some 
actinide wastes from reprocessing; and (2) far a horiaontallly accessed 
repository in marl for all o t h e r  wastes, including voluminous decom- 
missioning wastes. Aspects documented include the characterization of all 
wastes, the engineering of both repository types, and the long-term safety 
analyses. The results given are based on an extensive program o f  labora- 
tory work, field measurements, and analyses. Gealaglcal data from Swiss 
site investigations are used, although no specific repository sites have 
been fixed at present. 

( 1 )  for a deep repository in crystalline bedrock, 
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INCINERATION AND TREATMENT OF HAZARDOUS WASTE - PROCEEDINGS OF THE 
TENTH ANNUAL RESEARCH SYMPOSIUM AT FT. MITCHELL, KENTUCKY 
EPA-600/9-84-022, Environmental Protection Agency, April 1984. 

The Tenth Annual Research Symposium on Land Disposal, Remedial Action, 
Incineration, and Treatment of Hazardous Waste was held in Fort Mitchell, 
Kentucky, April 3 through 5, 1984. The purpose of the symposium was to 
present to persons concerned with hazardous waste management the latest 
significant findings of ongoing and recently completed research projects 
funded by the Industrial Environmental Research Laboratory's Energy 
Pollution Control Division and the Municipal Environmental Research 
Laboratory's Solid and Hazardous Waste Research Division. 

This volume is a compilation of speakers' papers and poster presenters' 
abstracts for Session B, Hazardous Waste Incineration and Treatment. 
Subjects include innovative technology, laboratory-scale research pro- 
jects, pilot- and full-scale incineration projects, combustion of hazardous 
waste in boilers and in industrial processes, and hazardous waste treat- 
ment and cost studies. This document covers hazardous waste incineration 
and treatment only. A separate document for Session A, Hazardous Waste 
Land Disposal, is available from the Municipal Environmental Research 
Laboratory. 

Jacob, N. P.; et al. 

RADWASTE ION-EXCHANGE OPTIMIZATION 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 573-78, 
March 1985. 

Increased volume reduction factors for radwaste liquid treatment and 
reduced costs for ion-exchange media replacement and disposal have been 
key driving forces for nuclear utilities to seek optimal performance from 
radwaste liquid ion-exchange treatment systems. This paper presents the 
methodology and the results of an EPRI/B&W project to identify optimal 
radwaste ion-exchange processing schemes that will provide cost savings 
for nuclear plant operators. The focus in this paper will be on the 
findings of both in-plant bench-scale and prototype ion-exchange column 
tests using radwste liquid generated at the Millstone Nuclear Station. 
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Jacobs, Bf. E.; Miller, C. C.; Young, L. G. 

DETERMINATION OF THE MAXIMUM JUSTIFIABLE CAPITAL EXPENDITURES FOR 
VOLUME REDUCTION SYSTEMS 
Presented at the American Nuclear Society, Reactor Operations 
Division Meeting, Sargent & hndy Engineers, August 1983. 

Costs associated with the disposal of low-level radioactive waste have 
increased dramatically over the last 10 years. The cost of transportation 
has increased by an amount equivalent to 7% per year over the last 8 
years, and the burial costs have increased over 40X per year in the same 
period. With these rapidly increasing costs, many utilities are con- 
sidering the installation of new volume reduction equipment in an attempt 
to reduce the volume of radioactive waste that must be disposed of each 
year, thereby reducing the disposal cost. 

The purpose of this paper is to demonstrate that the equivalent capital 
investment (ECI)  method of economic evaluations is a convenient means for 
determining the justifiable capital investment for a VR system backfit. 
Although other methods, such as the present value of revenue requirements 
method, yield equivalent results regarding the relative ranking and per- 
centage difference among alternatives, the ECI method is preferable when 
the number resulting from an analysis is to be compared directly with 
capital investment costs. 

Jacobs., H. H.; HiXler, C. C.; Young, L. G. 

LOW-LEVEL W A S T E  ENGINEERING ECONOMICS 
EPRI NP-3577, Sargent & Lundy Engineers, July 1984. 

This topical report on engineering economics for low-level radwaste 
systems details the methodologies used for economic analyses of radwaste 
treatment systems and provides examples of radwaste economic evaluation. 
All of the parameters and cost items used in an evaluation are defined. 
Examples of the present-value-of-revenue-requirements method, levelized- 
revenue-requirements method, and the equivalent-capital-investntent method 
are provided. Also,  the calculation to determine the maximum justifiable 
capital expenditure for a radwaste system is illustrated. The report also 
provides examples of economic evaluations for many current radwaste treat- 
ment options. 
dewatering resins versus s o l i d i f i c a t i o n  of r e s i n s ,  and several volume 
reduction systems. 

These options include evaporation versus demineralization, 
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Jefcoate, I. A, 
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DEFENSE NITRATE PROCESSING ALTERNATIVES 
RFP-3282, Rockwell International, August 1982, 

Nitric ac id  is extensively use at commercial and defense facilities 

purification. 
gener~~ion of large amounts of nitrate wastes. Commercial Eacilities 
in the nuclear fuel cycle report tha t  they are able to handle most of 
t h e i r  nitrate wasre under current discharge limits but coal 
problems if these llimits are lowered. The defense nuclear facilities 
generate, by far, the greater amount of waste nitrates, A separation 
system now planned for HLW at SRP will convert large volumes of stared 
waste into a concentrated volume of HLW and large voZumes of LLW 
nZtra%es. No processing systems are now operating that w3.1.1 produee a 
desirable final waste formr Several methods have been identified that 
ersuld be used to destroy o r  convert the nitrate compounds to a waste 
more amenable t o  conversion into an acceptable waste form for final 

engaged in nuclear Euel reproc ssfng and/or actinide recovery and 
The highvolume usage of n i t r i c  acid  results in the 

disposa l  R 

VOLUME ~ ~ ~ ~ ~ ~ I Q ~  ~ X . ~ ~ ~ ~  DRY, ACTIVE: WASTE SE6REGATHON 
Waste Hanagenaent '885, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. P a s t ,  e d . ,  Vole 2, ppa 197-200, 

rch 1985. 

Dry, actlve waste (DAW) segregation program offer the benefits o f  
radioactive waste volume reduetian and recovery of reusable materials, 
but at the same t h e  they pose the r i sk  of release of radioactive 
materPbak to uncontrolled areas. The principal concerns of utilities 
in implementing segregation programs are Pack of regulatory guidance 
and lack of confidence fn clean waste monitoring techniques. These 
concerns are examined, and it is concluded that regulatory guidance i s  
adequate to permit segregation programs to function; however, conven- 
tional contamination monitoring techniques m y  not provide adequate 
detection sensitivities, The basic considerations for establishing an 
effective segregation program are discussed: sorting and segregation, 
contadnatlon monitoring, and unrestricted release criteria. 
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Johnson, G . ;  Junkins, It.; Deeny, K.; et al. 

POST-CONSTRUCTION EVALUATION OF INNOVATIVE/ALTERNATIVE TECHNOLOGY 
K-4081, WESTON Designers/Consultants, October 1984. 

The U.S. Environmental Protection Agency's Innovative and Alternative 
Technology Research Program has instituted efforts to provide a 
rational basis for determining wastewater treatment technology perfor- 
mance so that successful technology will become better known and 
understood, marginal technology improved, and poor technology sent 
back to the drawing board. The initial efforts of this program are 
described herein. 

The primary objectives of these evaluations are to characterize the 
performance of a given innovative or alternative technology and to 
determine which, if any, factors may be contributing to performance 
inconsistent with the original projection. Six major study areas are 
utilized to evaluate the technology and identify positive or negative 
attributes. These areas include design, construction, operation and 
control (including startup), process monitoring, quality of 
management/administration, and major equipment performance. 

Jones, K. Bo; Scbvey, T. W.; Schwapert, D. E., Jr.; Snow, A. L. 

TRANSPORT, INSTALLATION, AND TESTING OF A TRANSPORTABLE VOLUME 
REDUCTION AND BITUMEN SOLIDIFICATION SYSTEM 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G .  Post, ed., Vol. 2, pp. 551-54, 
March 1985. 

Review of the Transportable Volume Reduction/Radioactive Waste 
Solidification System (TVR) shows that the fabrication of the system 
meets the Duke contract specifications and current regulatory require- 
ments and that the system has successfully demonstrated its ability to 
solidify boric acid, EPRI chemical cleaning solvent, and demineralizer 
resin wastes in asphalt. Review of disassembly, transport, and 
reassembly reveals the TVR Systems's flexibility to move in and out of 
a station without undue impact on station personnel. Modification of 
the plant: for TVR installation is easily accomplished upon conducting 
a comprehensive review of design considerations; a discussion is given 
of the actual coordination, design, and construction applied in 
modifying Duke Power Company's Riverbend Steam Station. Initial 
results are presented from processing boric acid, chemical cleaning, 
and demineralizer resin wastes which show that this system is capable 
of volume reducing and solidifying the wastes. 
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Jordan, J. If. 

LOW-LEVEL RADIOACTIVE WASTE MANAGEMENT: AN UPDATE - A 
LEGISLATOR'S GUIDE 
Sandia National Laboratories/DOE, October 1984. 

Congress passed the LLRWPA in December 1980 giving states the respon- 
sibility for the disposal of commercial low-level radioactive waste 
generated within their borders. So far, 8 regions have formed and 
negotiated compacts, and 37 states have ratified their respective com- 
pacts . 
The purpose of this guide is to assist legislators in their delibera- 
tions on LLRW management and siting legislation. It provides infor- 
mation on the evolution of the LLRW issue, status and management 
practices at the existing sites, options for the state role in LLRW 
disposal, components of the regional compacts, alternatives to 
shallow-land burial, and possible approaches to facility siting. 

Joy, D. S.; Wilmt, E. L.; et  al. 

A PRELIMINARY ANALYSIS OF THE COST AND RISK OF TRANSPORTING 
NUCLEAR WASTE TO POTENTIAL CANDIDATE COMMERCIAL REPOSITORY SITES 
SAND83-0867, Sandia National Laboratories, June 1983. 

This report documents preliminary cost and risk analyses that were 
performed in support of the Nuclear Waste Tednal Storage (NWTS) 
program. The analyses compare the costs and hazards of transporting 
wastes to each of five regions that contain potential candidate 
nuclear waste repository sites being considered by the NWTS program. 
Two fuel-cycle scenarios were analyzed: 
reprocessing. 
truck or entirely by rail for each of the scenarios. The results from 
the risk analyses include those attributable to nonradiological causes 
and those attributable to the radioactive character of the wastes 
being transported. 

( I )  once-through and (2) 
Transportation was assumed to be either entirely by 
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I N C I N E R A T I O N  OF LCW-LRVEL W L O A C T ' L V E  WASTE: DESIGN, RECIPE AND 
ANALYS I S  
I n c i n e r a t i o n  or" Low-Level b d i o a c t l v e  Vastes: 1985, Leecture Nates, 
Tucson, Avtzona, pp. W1 t o  Y 4 ,  March 1385. 

Design s p e c i f i c a t i o n s  for an PDePneratsr should be ouch that it 
capable of handl ing  low-level radioactive, p a t h o l o g i c a l  ( u s u a l l y  of Parge3 
volume j , and hazardous waste e A s h  that does not  c o n t a i n  res id l ia l  radioac- 
t l v i t y  and/or  hazardous c o n r t t t a e n t s  ( s c i n t i l l a t i o l i  media) can be removed 
t o  a s a n i t a r y  landEi3.1. 
render i t  nonradfoac t fve  and nonhazardous, therefore innocuous to t l w  
environment. Proper incinerator design paramtess ,  a r e c i p e  f o ~  charging 
che waste, atid a n a l y t i c a l  procedures together w i l l  he lp  aclnheve environ- 
mentally soiniitl volume redractioa* 

is  

Incineration can reduce t h e  volume of waste and 

PART B PRRMHT : IMC T N K M T I O N  OF SCZNTTLJATIOON VIALS 
I n c i n e r a t i o n  of Low-Level! Radioac t ive  Wastes: 1985, Lec ture  N o t e s ,  
Tucson, ArPzom, pp. CC1 to CC3, March 1985. 

Inc inera t ion  i.s the most: respnnslble  d i s p o s a l  method for s c i n t i l l a t i o n  
vials, It reduces the vdunne a n d  renders the ash nonhazardous when 
proper  des lgn  paramenters are followed. M~tPculous ana lyses  procedures 
w i l l  e n s u r e  chat  the ash w i l l  be delisted under RCRA and chat disposal In 
a sanitary lanCfk3.l wlll be permitted. 

Altl~ough s c t n t i l l a c P o n  vlala con ta in ing  I4C and 3H i n  amounts less than 
0.05 p C i / g  are not regarded by the Nuclear: k g u l a t s r y  Cadssionm as 
r a d l o s c t i v e  waste, the xylene ,  toluene, and 1 , 4 d i o ~ a n e  frequently used as 
the solvent base f a r  sefnt-LllatPon medPa are l i s t e d  by the U * S m  
Environmental. P r o t e c t i o n  Agency as hazardous. 
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MILITARY W A R D O U S  WASTES: AN ~ ~ ~ V ~ ~ W  AND ANALYSIS 
ATR-81(8376)-1,  The Aerospace Corpora t ion ,  December 1981, 

This  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of analyses completed du r ing  t h e  per iod  
of October 2 ,  1980, through September 30, 19811, as p a r t  of t h e  Aerospace 
Sponsored Research Program. 

This  r e sea rch  p r o j e c t  examines ano the r  v i t a l  a s p e c t  af m i l i t a r y  prepared- 
nes s  - t h e  protection of p u b l i c  h e a l t h  and t h e  environment from hazardous 
wastes genera ted  by the  m i l i t a r y .  The s a f e  and e f f e c t i v e  managernem of 
r n l l i t a r y  hazardaus wastes g r e a t l y  enhances t h e  q u a l i t y  of our l i v e s  and 
s t r e n g t h e n s  our  n a t f o n a l  s e e u s i t y .  

The report d e s c r i b e s  and ana lyzes  t h e  mrragernent act ivi t ies  and m t t v a t i n g  
f a c t o r s  of t h e  m i l i t a r y  I n  d e a l i n g  wl th  i t s  hazardous w a s t e  stream, 
Findfngs and conclusions i n  areas of concern are given  to  provide i n f o r -  
mation t h a t  m y  be of va lue  t o  t h e  f u t u r e  management of military hazardous 
wastes . 

UPDATED ~ ~ Q J E ~ T ~ O ~ S  OF RADIOACTIVE WASTES TO BE ~ E ~ ~ ~ T ~ ~  BY THF, 
u,s. rnCLErn P O r n R  IlWUSTRY 
ORNC/TFI-5427, Oak Ridge Nat iona l  Laboratory,  December 1976, 

Eleven types  of r a d i o a c t i v e  wastes t o  be g e n e r a t e  w i t h i n  the f u e l  c y c l e  
o p e r a t i o n s  of t h e  U , S ,  nuc lea r  power i n d u s t r y  are def ined;  and p r o j e c t i o n s  
are presented  of t h e i r  annual  gene ra t ion  rates, sh ipping  requl rements ,  and 
accumulated c h a r a c t e r i s t i c s  over  t h e  r e m i n d e r  of t h i s  century.  The power 
r e a c t o r  complex is assumed t o  c o n s i s t  of uranium- and plutonium-fueled 
LWRs, HTGRs, and LMFBfPs, and t h e  i n s t a l l e d  nuc lea r  electric c a p a c i t y  of 
the U.S. .Ls taken as 68.1, 252, and 510 GW at t h e  end of ca l enda r  y e a r s  
1980, 1990, and 2000, r e s p e c t i v e l y .  
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Kempf, C. R.; MacKenzie, D. R.; Boweman, B. S.; e t  al. 

CHARACTERIZATION OF THE LOW-LEVEL RADIOACTIVE WASTES AND WASTE 
PACKAGES OF GENERAL ELECTRIC VALLECITOS NUCLEAR CENTER 
NUREGICR-3864, BNL-NUREG-51791, Brookhaven National Laboratory, 
November 1984. 

An evaluation of the low-level wastes and waste packages generated by 
General Electric Vallecitos Nuclear Center (GEVNC) was made on the basis 
of 10 CFR Part 61 criteria and on the Technical Position on Waste Form 
(TP). 
storage methods used by GEVNC for their transuranic wastes. Several 
options have been discussed for management of these materials. This eval- 
uation was the result of a study initiated by the U.S. Nuclear Regulatory 
Commission, in which GEVNC participated. 

In addition, a review has been performed of the handling and 

Based on the evaluation, overall, the waste forms of these packages are 
expected to maintain their stability, but a few concerns are identified 
and testing should be performed by GEVNC to demonstrate waste-form 
s tabi lity . 

Kessler, J. 8.; Dole, L. R.; Robinson, S. M. 

RADWASTE GROUTING TECHNOLOGIES APPLICABLE TO HAZhL)OUS WASTE 
MANAGEMENT 
Proceedings of Second Conference on Municipal, Hazardous, and 
Coal Wastes Management, COW-83-12-44, September 1984. 

This study establishes the ability of pumpable cement-based grouts devel- 
oped at the Oak Ridge National Laboratory to fix toxic heavy metals and 
selected organic compounds in durable monoliths. Simulated hazardous 
waste streams, containing hazardous inorganic and organic compounds, were 
solidified in these durable grouts with low leach rates for most of the 
incorporated toxic compounds. The cements, fly ashes, and other grout 
components are readily available in bulk, and the tailored, dry-solids 
blends typically cost less than $0.05 to $0.15 per gallon of waste ($0.01 
to $0.04 per liter of waste). 

The preliminary cement-based grouts tested in this study retained Cu, A s ,  
Pb, Mn, Cd, and toxic organic compounds such that, after a 28-d exposure, 
the leachate concentrations were below the levels recommended in the U.S. 
Environmental Protection Agency's EP-TOX tests. Only Cr, Se, and Hg 
exceeded these limits in the saturated leachates. 
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HAZARDOUS WASTE PROCESSING TECHNOLOGY 
Butterworth Publishers, Ann Arbor, Michigan, 1982. 

The purpose of this book is to present the state of the art of treatment 
(or processing) technologies for hazardous wastes. 
processing technologies, thermal and chemical/physical/biological, and one 
ultimate disposal method land disposal. 

There are two basic 

This book is divided into two parts. Part 1 discusses the thermal pro- 
cessing technologies, and Part 2 presents treatment and disposal tech- 
nologies. 

It is the objective of this book to consolidate present state-of-the-art 
hazardous waste processing technologies into one comprehensive volume. It 
is hoped that this book will be used as a reference volume for pro- 
fessionals involved with hazardous waste activities. 

Kibbey, A. E.; Godbee, He We 

A CRITICAL REVIEW OF SOLID RADIOACTIVE WASTE PRACTICES AT 
NUCLEAR POWER PLANTS 
Om-4924, Oak Ridge National Laboratory, March 1974. 

A survey was made of solid radioactive waste practices at light-water- 
cooled nuclear power plants. Plant operating reports from initial criti- 
cality to December 31, 1972, were the main sources of information. A 
comparison of boiling-water reactors and pressurized-water reactors shows 
that BWRs consistently shipped a larger total volume of solid radwaste per 
thermal megawatt-hour than did PWRs. Most operating plants dewater spent 
bead resins and ship them in drum or casks with disposable liners without 
binding in a matrix. The trend throughout the industry is toward incor- 
poration of spent resins, filter sludges, filters, and evaporator con- 
centrate$ in cement or urea formaldehyde using disposable shipping casks 
or cask liners. However, the 55-gal drum is still widely used as a con- 
tainer for most of these wastes. 
for handling solid radwaste is continually being upgraded, but manual 
operations have not been eliminated. 
exposures and monitoring methods is needed where manual operations are 
necessary. 

Design of remotely operated equipment 

More adequate reporting of personnel 
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A sr,~re-cw-Tm-Am KKIQRT ON LOW-LEVEL FADTOACTIVE WASTE TFQEAI"PEWT 
ORNL,/TM-7427, Oak Ridge Nat-ional J.aboratory, Septexiher 1980. 

An attempt i s  made t o  i d e n t i f y  t h e  main soearees oE l.ow-'bevel radioactive 
wastes t h a t  a r e  generated i n  t he  United S t a t e s .  To place t h e  waste 
problem in p e r s p e c t i v e ,  rough estimates are  given  o f  t h e  annual  amoaats of 
each g e n e r i c  type of waste (t.e., f i l t e r  c a r t r i d g e s ,  f i l t e r  s ludges ,  and 
spent i on  exchange r e s i n s )  t h a t  i s  generated.  Most of t h e  wet solid 
was tea  arise from the cleanup of gascous and l i q u i d  r a d i o a c t i v e  streams 
p r i o s  t o  d ischarge  o r  r e c y c l e e  Treatment of t h e  process  streams and the  
secondary wet s o l i d  wastes t h u s  genera ted  ( ~ . g . ,  f i l t e r  c a r t r i d g e s ,  f i l t e r  
s ludges ,  end s p e n t  i o n  exchange res fns)  i s  descr ibed  f o r  s e v e r a l  t y p e s  of 
i n s t a l l a t f o n s .  I n s t i t u t i o n a l  w e t  w a s t w  are a l s o  descr ibed .  'Yhe dry 
wastes froni a l l  S O I I T C ~ S  have similar physlcrsl  and chemical c h a r a c t e r i s t i c s  
.In thac they can be c l a s s i f i e d  as coitipac.tlehle, noneompactibLe, coir- 
b u s t t h l e ,  noncombustih.l.e, o r  c0mbinatj.on.s thereof .  The various t rea tment  
o p t i o n s  f o r  eoncent ra ted  o r  s o l i d  wet wastes and f o r  d r y  vastcis are 
d i s  CUB s ed  . 

THE USE OF PILTRATPON TO TWAI KADbOACTWE LIQUIDS I N  
LIGMT-WANK-COOLED NUCLEAR REACTOX POWER PLANTS 
NUREG/CU-0141, OfWE/NUKEG-41, Oak Ridge Nattonal. Laboratory, 
September 1978. 

A survey w a s  made ti) i a v e s t i g z t e  the currel i t  and f u t u r e  m e  of l i l t r a t i o n  
as a method f o r  t r e a t i n g  l i q u i d  r a d i o a c t  fve streams at: iPgIrt-~at~.n--cooled 
n u c l e a r  r e a c t o r  (LbR) paws plants. P e r t i n e n t  data w e r e  obta ined  by con- 
t a c t i n g  u t i l i t y  companies, nu@le3r-stream-supply s y s t e m  vendors,  
a r c h i t e c t - e n g i n e e r s ,  as well. as f i l t e r  inanuf acturvrs arid vendors 
P r i n c i p a l  i n t e r e s t  w a s  placed upon o b t a f n t n g  operating data  on t h e  perfor-  
mance of f i l t e r s  used t o  t rea t  r a d i o a c t i v e  l i q u i d  streams a t  TXR p l a n t s  
conta-lning from essentially none up t n  2000 ppm (2000 mg/L) of suspended 
s o l t d s .  Included i n  t h l s  r e p o r t  are characteristics of t h e  streams 
filtered at bsth pressrirized-water r e a c t o r  (PWR) and boillng-water r e a c t o r  
(Ha) p l a n t s  and t h e  f i l t e r  requirements  f o r  t hese  stt - iems* T h e  many 
types of f i l t e r s  used, o r  p r o p s e d ,  for t r e a t i n g  r a d i o a c t i v e  l i q u i d s  a t  
LWRs are descr ibed.  To f i i c i l i t a t e  t h e  c o l l a t i o n  and i n t e r p r e t - a t i o n  of 
data, filters are categorized as disposable o r  reosable In this r e p o r t .  
F i l t e r s  w l th  disposable c a r t r i d g e  el.emeuts made of f i b e r  o r  paper have 
been the m o s t  w i d e l y  used, e s p e c i a l l y  i n  Em p lan t s .  Reinsable f i l t e r s  
w i t h  and witiiout precsat (an initial porous cake on the f i l t e r  element) 
have also been w l d e l y  used. 
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a b b e y ,  A. H.; Godbee, H. Y.; Campere, E. L. 

A REVIEW OF SOLID RADIOACTIVE WASTE PRACTICES IN 
L ~ ~ ~ - W A ~ ~ ~ - ~ ~ ~ ~ ~ ~  NUCLEAR REACTOR POWER PLANTS 
NUlCEG/CR-0144, ~ ~ L ~ ~ ~ ~ ~ 4 ~  (Rev. 1 of ORNL-4924), Oak Ridge 
ational Laboratory, October 1978. 

This survey was made to update the report publlshe 
mrevlewed solid radioactive waste practices at Ifght-water-cooled nuclear 
reactor power plants. 
docket material, including l a n t  annual operating reports, semiannual 
effluent release and waste lsposal reports, ete. The earlier study 
covered i n i t i a l  criticality to December 31, 1972, while this study cover5 
initial critdcality t o  December 31,  1477. Cement (or cement plus silicate) 
and urea-formaldehyde reslns are the main agents used to solidify radwaste 
e s l u t d s n s  and sl.urrles at for offsite shipment. However, the use of 
asphalt and modified vinyl ester resins (or water-extensible polyester) as 
solidification agents appears near, Among the problem areas reported in 

a manual operation; poor performnee of sonic level indicators, which are 
noisy and unreliable; oil contam€nation in the liquid waste streams, which 
can fnterfere with the solidificatfsn ~ ~ Q C E S S  in some cases (e-g., 
cement); atad free l t q u i d  In containers of solidified wastes (especially 
with the urea-formaldehyde resins). 

in 1974 which 

The main source of information in both surveys was 

r d W i r S t C ?  SQlldifiCatbOn at s were: drum capping, which remains largely 

R i s i n g  c o s t s  and the uncertainty of low-level radioactive waste d i s p o s a l  
site availability have put a burden on generators to find every means 
possible of reducing the volumes of srich waste. This is especially true 
at ZnstIttutBons with limited storage capacity. The reclassification of 
liquid scintillation f l u i d s  and animal carcasses containing 3~ or 146 have 
made incineration an attractive alternative to shipment for burial. 
Research at the Ikrsliey Medical Center has also shown that animal car- 
casses containing certain gamma-emitting radioisotopes can be incinerated 
with very high recoverability of the radioisotopes in the ash. 
experience in developing an incineration program, the equipment involved, 
sampling performed, and cost-effectiveness are reviewed. 

Our 
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Kinoshita, K.; Kakuya, E. 

STABILIZING SOLIDIFICATION. I: A METHOD OF IMMOBILIZATION OF 
RADIOACTIVE WASTE INVOLVING VOLUME REDUCTION 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2,  PP. 171-76, 
March 1985. 

Mitsubishi Heavy Industries, Ltd. ( M H I ) ,  has developed a calciner/ 
incinerator system aiming at an integrated treatment and a large volume 
reduction of radioactive liquid wastes and combustible solids including 
spent resins, etc., generated by a nuclear power plant. 

It is preferable that the powdery products of calcination and incineration 
be treated and converted into an immobilized form to ensure safe storage 
or disposal. MHI has paid attention to utilizing in-waste, glass-network 
components, such as boron oxide in the calcination products of PWR liquid 
wastes and silicon oxide and alumina in the incineration ashes, as a 
method to obtain a greater volume reduction and long-term stability of the 
wastes. 
by melting these wastes at a high temperature. 

They have confirmed that a stable vitrified form can be produced 

Furthermore, key parametric data necessary to enlarge the repocessing 
system have been obtained from a series of vitrification tests using a 
medium-sized melter, with a prospect of developing the system for prac- 
tical use, 

Kirsch, M a ;  Helvold, B.; Vrolyk, J a  

A HAZARDOUS MATERIALS SPILL WARNING SYSTEM 
Rockwell International, December 1978. 

The U.S. Environmental Protection Agency has developed a list of materials 
defined as hazardous substances based on their aquatic toxicity. In addi- 
tion, certain materials have been designated as "priority pollutants." 
Often, a spill of toxic material into a moving water stream can occur 
without the spiller being aware, or without the spiller notifying authori- 
ties. 
dous toxic materials in streams and rivers, This need has been filled by 
providing a spill alarm system, which was designed, fabricated, and tested 
prior to delivery. It consists of nonselective detection components, 
which serve to detect all the materials on the designated hazardous 
materials lists and the priority pollutants. The system was mounted in an 
automotive trailer and delivered to the O i l  and Hazardous Materials Spills 
Branch in Edison, New Jersey. 

Accordingly, a system was needed to detect the presence of hazar- 
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Ktingler, L. M. 

CYCLONE INCINERATOR - OPEUTING EXPERIENCE 
MLM-3094, Plonsanto Research Corporation, September 1983. 

The cyclone incinerator, developed at Mound Laboratory in the mid to late 
1970s, has proven to be a valuable tool for the volume reduction of the 
plant's combustible radioactive wastes. 

The incinerator has effected a significant reduction in Mound's offsite 
waste shipping requirements. More than 27 tons (24 .5  Mg) of plutonium- 
contaminated wastes have been incinerated in the system at volume reduc- 
tion factors of greater than 95%. Moreover, the extreme simplicity of the 
system in principle, design, components, and operation has resulted in 
extremely low maintenance cost and real plant cost savings in waste 
handling and disposal over the past several years. 

The cyclone incinerator has more potential plant users than available 
operating time. 'In addition to burning dry solids, incineration feasibi- 
lity has been demonstrated for wastes that present special disposal 
problems to the plant. These wastes include combustible liquids, scin- 
tillation vials, and tritium-contaminated, dry, solid wastes. 

glingler, L. M. 

MOUND CYCLONE INCINERATOR VOLUME I. DESCRIPTION AND PERFORMANCE 
MLM-MU-81-72-0003, Monsanto Research Corporation, December 1981. 

The Mound cyclone incinerator, developed by Monsanto, was designed to fill 
a need for a simple, reliable incinerator for volume reduction of dry, 
solid waste contaminated with 238Pu. Although the basic design of the 
incinerator is for batch burning of solid combustible waste, the incinera- 
tor has also been adapted to volume reduction of other waste forms. 
Specialized waste-feeding equipment enables continuous burning of both 
solid and liquid waste, including full scintillation vials. Modifications 
to the incinerator off-gas system enable burning of waste contaminated 
with isotopes other than 238Pu. This makes the incinerator useful for 
volume reduction of waste from a variety of nuclear facilities, such as 
medical, research, power plants, and reprocessing operations. This docu- 
ment presents the design and performance characteristics of the Mound 
cyclone incinerator for incineration of both solid and liquid wastes. 
Suggestions are included for adaptation of the incinerator to specialized 
waste materials, and possible improvements have been Included as 
appropriate. 
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PROTOCOL FOR AQUIFER-CLEANUP DECISION-MAKING AT MPI,Z'IIPLR"I 
INSTALLATIONS 
Unive r s i ty  of Oklahoma, circa 1983, 

For the past 2 years, personnel at Lhe Matkonal C c t i t e r  f o r  G b t > s i n d  Barer 
Weseare.h (NCGWR) hzve been c o l l e c t i n g  and analyzing i a fn rma t ion  on v a r h i s  
aquifer r e s t o r a t i o n  technologies and previous  a p p l i c a t i o n  of ground-water 
p o ~ ~ u t i o n  cleanup E : C ~ S ~ P ~ S .  one result o f  tliats s t u d y  i s  the C I ~ V ~ I O ~ J X E X I ~  
of a pro toco l  o r  s t r u c t u r e d  appraach far  selectlnrg an optimum aqutfer 
r e s t o r a t i o n  strategy. W i t h  minor modif-tcations, t h l s  p r o t o c ~ l  can be 
a p p l i e d  to Department of Defense %casta? 4 atfons. The protlbeol represents 
an invaluable a i d  f o r  conduetlng the first: three phases o f  ais. 1nsta:latBan 
Restoration Program, The remainder o f  this p a p e r  o u t l i n e s  the major steps 
of the protocol, 

VW-SYSTEM 350 
Promottonal Brochure., Koch Process Sys tems,  Znc., circa 1985. 

The developing need f o r  the volume reduetion sf radiaaccive waste Ps well 
known in the nuclear i ndus t ry .  Volume r educ t ion ,  as an  improved radwaste 
managemewl t r chn lque ,  i s  j u s t i f i e d  p r i m a r i l y  by the increased cost  of 
d i s p o s a l  atid t i g h t e n i n g  regulatsry requirements.  Koch Process Systems, 
Tnc., has developed an lnc tne ra t ion  system, the W-System 350, that makes 
the vsl1.1men r educ t ion  of dry  active waste, e o n t m l  glared vaste o i  1 , evapora- 
t o r  concentrates, and low-level i n n  exchange r e s i n s  eeonomicnlly at trac- 
t i v e .  
Laos AlamcFs National Izihoratory for transuranic-~ontanna~~a vas  tea. 
Working under a Dcpartment of Energy esntract to comerc ia l lze  the tech- 
nology, Koch Process Systems has modiftcd Che Los ,Uamoss des ign  t o  make i t  
s u i t a b l e  f o r  i n s t a l l a t i o n  a t  a n u e l e a r  power plant, Q K  other n u c l e a r  f u e l  
c y c l e  f a c i l i t y ,  t o  i n c i n e r a t e  f i ss iaz l -  and c o r r o s i o n - p r a d u c t - c o ~ ~ ~ $ ~ ~ ~ ~ g a  
wastes, 
f l e x i b l e  wi th  respeet t o  layout c o n s i d e r a t t o n s  f o r  both new and exist l tng 
sites,  compattblle wtth extsttng d r m d n g  and solidi .FBcation processes, 
reliable, and economically attractlve. 

The VR-System 350 i s  based on alz i n c i n e r a t i o n  process  developed a t  

The VR-Syetem 350 has been designed t o  be e a s i l y  maintabned, 
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Koerner, R. M.; Lord,_A. E., Jr. 

NONDESTRUCTIVE T E S T I N G  METHODS OF DETECTING BURIED WASTES 
Chemical Engineering Progress, V o l .  81, No. 3, pp. 39-42,  March 1985. 

Nondestructive Testing Methods (NDT) is a new approach to many hazardous 
materials waste problems. The authors' field and literature studies show 
the following results: 

1. For dike stability, acoustic emission has proven to be an excellent 
technique. 

2. Subsurface and depth tracing are the most difficult of all problems 
mentioned. 

3 .  Surface container corrosion is a problem, but a combination a f  
ultrasonics and eddy currents may be a definite help. 

4 .  Buried container location is a "natural"" f o r  microwave techniques. 
5. For buried pipe leaks, acoustic emission has been shown to be a 

definite help. 

A P P L I C A T I O N  OF BIOTECHNOLOGY TO PCB D I S P O S A L  PROBLEMS 
EPRI  C S - 3 8 0 7 ,  Leland D. Attaway and Associates, American Technology 
Management Consultants, May 1985. 

Disposal of polychlorinated biphenyl (PCB) wastes presents an immense 
problem €or utilities because of the compound's persistence in the 
environment, This assessment of biotechnologies suggests that new 
approaches to PCB biodegradation mag be feasible but that several years of 
R&D work remain to be done. 

chlorinated biphenyl compounds found in electrical equipment are 
biodegradable, but the bulk of the utility PCB inventory is composed of 
highly chlorinated compounds, which biodegrade very slowly. Thus, the 
problem i s  one of finding ways to enhance the biodegradation rate. It 
does appear that biodegradation of PCB is feasible, given further R&D. 
This report provides an extensive assessment of the state of the art of 
blotechnology and and an excellent summary of its underlying concepts, 
will serve as a useful primer for utility personnel and others intereste 
in applying the methods of bfotechnolgoy to PCB disposal. 

It 
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&mi, R. ( P r o j e c t  Manager) 

CHARACTERIZATION OF UTILITY LOW-VOLUME WASTES 
EPRI  CS-3737, Radian Corpora t ion ,  May 1985. 

P o t e n t i a l  EPA r e g u l a t i o n s  cover ing  hazardous-waste d i s p o s a l  under t h e  
Resource Conservation and Recovery A c t  could impact a l a r g e  segment of 
i n d u s t r y .  U t i l i t i e s  would be s i g n i f i c a n t l y  a f f e c t e d  i f  t h e i r  lowvolume 
wastes were c l a s s i f i e d  as hazardous. However, tests run on samples of 
such  wastes sugges t  t h a t  most would m e e t  EPA nonhazardous s t anda rds .  

Although only a s m a l l  number of waste samples were c h a r a c t e r i z e d ,  i t  is  
clear t h a t  - except  for b o i l e r  wa te r s ide  chemical-cleaning wastes - t h e  
t e s t e d  waste samples do not  approach t h e  t o x i c i t y  l e v e l s  set by EPA s t an -  
da rds .  Some wastes t h a t  meet EPA s t a n d a r d s ,  however, may f a l l  i n t o  hazar- 
dous c l a s s e s  i n  states t h a t  have set lower t o x i c i t y  l i m i t s .  S t i l l ,  i f  t h e  
proposed f e d e r a l  s t anda rds  are used, cod i sposa l  should  con t inue  t o  be a n  
accep tab le  d i s p o s a l  method f o r  most low-volume wastes. For u t i l i t i e s ,  i t  
a l s o  remains t h e  most economical. Rela ted  work, d i scussed  i n  EPRI r e p o r t  
CS-2126, examines t h e  compa t ib i l t y  of wastes wi th  l a n d f i l l  l i n e r  
materials. 
i s t r y  of codisposed materials d i f f e r s  from t h a t  of unmixed wastes. 

F u r t h e r  work under t h i s  p r o j e c t  w i l l  e v a l u a t e  whether t h e  chem- 

Kornblith, L., Jr.; Giuffre, N.; Naughton, M. 

SEGREGATION OF LOW-LEVEL, DRY, ACTIVE WASTE 
Waste Management '85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. G. Pos t ,  ed., Vol. 2 ,  pp. 401-4, 
March 1985. 

T h i s  paper d e s c r i b e s  an EPRI-sponsored p r o j e c t  t o  provide  t h e  t e c h n i c a l  
b a s i s  for exempting some extremely l i g h t l y  contaminated r a d i o a c t i v e  t r a s h  
from t h e  d i s p o s a l  requirements of 10 CFR 61. The a n a l y s i s  shows that  
TVA's Sequoyah P l a n t  could save  more than  $250,000 per  yea r  i f  t h e  NRC 
would a l low them t o  d i spose  of 200 mCi/year of t r a s h  wi th  a s p e c i f i c  a c t i v -  
i t y  of less than 2 nCi/g i n  a nearby l a n d f i l l .  Only t h e  d r i v e r  of t h e  
t r a s h  h a u l e r  would r e c e i v e  a dose,  14 mrern/year, t h a t  w a s  a s u b s t a n t i a l  
f r a c t i o n  of t h e  n a t u r a l  v a r i a t i o n  i n  background r a d i a t i o n .  L a n d f i l l  
workers would r e c e i v e  a y e a r l y  dose of less than  0.6 mrem/year; no member 
of t h e  g e n e r a l  populace would r e c e i v e  a measurable dose. The paper a l s o  
d i s c u s s e s  t h e  development of procedures t o  ensu re  t h a t  t h e  t r a s h  limits 
are m e t .  This s tudy  will form the technical basis  €or W A ' s  request to 
NRC to g r a n t  the exemption from t h e  10 CFR 61 d i s p o s a l  requirements.  



131 

Koshiba, Ye; Nakatani, T.; Kuribayashl, 8.; Kurosaka, N. 

OPERATIONAL EXPERIENCES OF NONPRECOATED TYPE FILTERS (SUPER-FXNE 
FILTER) IN PWR AND BWR NUCLEAR POWER PLANTS 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G .  Post, ed., Vol. 2, pp. 579-83, 
March 1985. 

Precoated- and cartridge-type filters which are conventionally used in 
Japanese LWR nuclear power plants still have the disadvantage of 
generating a large amount of spent filter media as secondary waste, 
addition to that, they are insufficient in separation performance and 
require frequent maintenance resulting in radiation exposure to personnel. 
In order to resolve these problems, the Super-Fine Filter (SF filter) has 
been successfully developed and applied at many Japanese LWR nuclear power 
plants. This paper describes the results of the R&D work and operational 
experiences of the SF filter at nuclear power stations. 

In 

Kowalchuk, H. 

BIODENITRIFICATION OF GASEOUS DIFFUSION PLANT AQUEOUS WAXES: 
FLUID-BED REACTOR 
GAT-2011, Goodyear Atomic Corporation, January 1982. 

Decontamination and uranium recovery operations at Portsmouth generate 
raffinates which contain nitrate. 
limits. However, more stringent limits go into effect on October 2, 1982. 
These limits cannot be met by present operating methods without seriously 
restricting decontamination and recovery operations. A biodenitrification 
process will therefore be used at Portsmouth to reduce the nitrate con- 
centration to acceptable levels. Pllot-plant studies using a fluid-bed 
reactor were carried out at O W .  
characterized, and design criteria for the full-scale facility, which is 
to be built at Portsmouth, were devised. When operations were completed, 
the pilot plant, equipped with a 20411. (50-cm) bioreactor, was shipped to 
Portsmouth. It will be installed during FY 1982 and will be operated 
until the full-scale facility is built. It will allow GAT to meet EPA 
limits and will accommodate 9,000 L of raffinate per month. The projected 
post-CIP/Cl.JP raffinate generation rate is 15,000 L per month. Recovery 
operations will be limited to some extent until the full-scale biodenitri- 
fication facility is built. 

Nitrate discharges are now within EPA 

Process operating parameters were 
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SILVER RECOVERY FORM ORNL WASTES 
Review, Oak Ridge Matdonal Laboratory, Val. 15, Ma. 4 ,  pp. 2-7, 
F a l l  1984. 

Nearly 113,500 L (30,000 gal) o f  waste l t q u i d s ,  generated by OWL'S pho- 
tographic and phota@~gy-!ng equipment, produced each year at O W ,  contain 
silver, which had a market value of $10 per troy ounce ($0.32/g) in 1981 
and as high as $40 per  troy ounce ($1.28/g) in 1979. The precious metal 
has been recovered eleetrolytically from OKNL waste liquids since 1368, 
but interest in recovering a higher percentage of the s i l v e r  content has 
been kindled recently because of new environmental r e g u l a t i o n s  forbidding 
discharges 05 high eoneentratLons of toxic- metals. A smll plant: for 
treating 95-L (25-gal) batches, using the hypochlorite-hydrazIn9 and 
sodium dithionite processes developed by Franz P o ~ e y  and Al Paiko of the 
Chemistry Division, vas assembled in Jafiuary 1984. PrelimiLnary results 

i c a t e  that all belt 0.2 t o  0.5 mg/L (0,5 pprra) of s i l v e r  can be recovered 
m photorepraduction wastes in the new pilot: p l a n t ,  Discharge into the 

sanitary sewer system dilutes the  remaining s i l v e r  concentration well 
Tennessee limits. Use of the new silver recovery process 
L absuc $80,000 in disposal and shipping costs.  A t  current 

values, recovered silver corild be worth up to $25,000 annually, 

WBNT& EmRGENCY RESPONSE UNIT (EEKU) OPERATIONS AT 'IXE 
EL VIRGINIA OSPQNE INCIDENT 

Environmental Protection Agency, pp. 236-239, circa 1976. 

The incident described in this  paper involved the contaarrdnation o f  the 
Hopewell, Vf-rglnia, area by Kepone produced by the  L i f e  Sciences Products 
p lan t  in that ctty. 
plant, Kepone could be found in alarmingly laigh coneentrati 
s w e r  systems In nearby residences and buei ehs8e8, in the clothing and 
homes of the plant's employees, and in the waters and aquatic species of 
the James River. 

In addition to being present in gross 

A decision was e t h a t  the p lan t  should be deeontadnated and 
dismantled, UU g these operations, a great amount of water w a s  sprayed 
to retard the spread of %pone dust; t h i s  effluent and rainwater runoff 
from the sjite were collected in three concrete holding bastns .  The con- 
teats of these basins were pes lsdlca lky  p ed  into railroad tank cars for 

Physical-Cheumfcal Treatment System, ita support: equipment> and the 
Emergency b s p o n a e  Unit (EERU) f o r  the treatment o f  the stored water. 
This paper documerata EERU's on-si te  activities. 

orary storage. The decision w a s  made to bring in the Nobile 
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S P I L L  CLEANUP AT A DEFUNCT INDUSTRIAL WASTE DISPOSAL S I T E  
Environmental Protection Agency, pp. 152-155, 1976. 

Pollution Abatement Services ( P A S ) ,  a financially troubled company, was 
responsible for three oil spills into Lake Ontario during 1976. The 
Mobile Physical-Chemical Treatment System was deployed. The following 
cleanup actions were required: (1) removal of the 10,000 leaking and 
intact drums of various waste chemicals, many of which were uneharac- 
tertzed; (2)  removal of all oil stored on the site in above- and below- 
ground tanks; and (3) the removal and proper disposal of the contents 
i1.4 million gal. (5300 m3)j of all lagoons. 

ASSESSMENT AND CONTROL OF A GROUND- AND SURFACE-WATER CONTAMINATION 
INCIDENT, HAVEWORD, PEWSYLVANIA, NOVEMBER-DECEMBER 1976. 
Environmental Protection Agency, pp. 145-147, November 1977. 

Several residents discovered a foul-smelling, oily substance seeping Into 
Naylor's Run, which empties Into a freshwater tidal marsh at its confluence 
with the Delaware River. 
tidal marsh in Pennsylvania. The oily substance was toxic, and no life 
w a s  present in the stream where the oil was concentrated. The fluid was 
found to be free of emulsified o i l ,  PCP, and suspended solids. 

This mrsh is the last remaining freshwater 

The treatment of the lnixture of solids, oil, PCP, and water was quite suc- 
cessful using the Mobile Physical-Chedcal Treatment System with the ana- 
lytical support provided by the Mobile Spills Laboratory. 

A s  of November 1977, the pollution problem was not solved, only specified. 
There remains a large volume of contaminated soil and groundwater; 
leaching of contaminants may continue for years. In general, there is 
very little that can be done technically other than recover and treat the 
leachate. 
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ASSESSMENT OF POWER REACTOR WASTE IMMOBILIZATION BY VITRIFICATION 
EPRI NP-3225, August 1983. 

A study was performed to determine the technical and economic viability of 
applying vitrification to volume reduction and immobilization of nuclear 
power-plant radioactive waste (radwaste). 
been extensively developed both in the United States and abroad for imo- 
Silization of high-level radioactive waste. A conceptual design of a 
facility to vitrify light-water reaetor radwaste (except noncompactible/ 
noncombustible wastes) was developed. Technical, economic, and safety 
evaluations were performed for waste vitrification. Technical and economic 
comparisons were made with available technologies for  radwaste volume 
reduction and immobilization. It was concluded that vitrification is a 
viable and competitfvely attractive approach; however, some additional 
process verification should be conducted prior to plant application. 

Vitrification technology has 

FEASIBILITY OF APPLICATIONS OF MICROWAVE TECHNOLOGY FOR NUCLEAR 
POWER PLANT RADIOACTIVE WASTES 
EPRI NP-2334, April 1982. 

A study on the feasibility o f  using microwave energy for drying of 
radioactive wastes is presented. A review of process techniques now in 
use and proposed is also included, and the basics of microwave heating is 
discussed. A review of tests performed ineludes: 

1. scoping testing, and 

2. laboratory testing in batch and continuous-feed modes. 

Finally, a preliminary design is presented for both a batch system and a 
continuous-feed system for processing a minimum of 5000 ft3 (140 m3) of 
ion exchange resin beads per year. 
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OPERATING EXPERIENCE WITH A HIGH-FORCE COMPACTOR 
Incineration of Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. H1 to H9, March 1985. 

Dry, activated waste (DAW) produced at nuclear power plants accounts for 
the largest fraction of the radioactive waste volume generated and shipped 
for burial. The application of advanced volume reduction techniques to 
DAW is now even more important as the time for potentially significant 
reductions in burial space allocation approaches. This paper discusses 
the design features, operating performance, and economic advantages of the 
Westinghouse Hittman mobile high-force compaction service. COMPACT I is a 
technology that can be applied today without the corresponding capital 
expenditures and licensing efforts required of incineration. 

Lewandowaki, K. E. 

A SAVANNAH RIVER PLANT INCINERATOR DEMONSTRATION 
DP-MS-83-90, E. I. du Pont de Nernours & Co., 1983. 

A full-scale incineration process was demonstrated at t..e Savannah River 
Laboratory ( S a )  using nonradioactive wastes. From October 1981 through 
September 1982, 15,700 kg of solid waste and 5.7 m3 of solvent were incin- 
erated. 
were well below South Carolina state standards. Volume reductions of 2O:l 
for solid waste and 7:l for Purex solvent/lime slurry were achieved. 

Emissions of off-gas components (NOx, SO2, GO, and particulates) 

The process has been relocated and upgraded by the Savannah River Plant to 
accept low-level, beta-gamma combustibles. During a 2-year demonstration, 
the facility will incinerate slightly radioactive ((1.7 mCi/m3) solvent 
and suspect level (<1 mR/h at 2.5 cm) solid wastes. 
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CHEMICAL W A R D S  PRO1 DECOMI'AMINATION SOLU'PLONS IN LOW- EVE& WASTE 
Waste Management '85, Proceedings of t h e  Symposium on Waste 
Managemenat a t  Tucson, Arizona, It. G. Pos t ,  ed., Vof. 2,  pp. 227-32, 
March 1985, 

Recent r e p p l a t i o n s  are focus ing  more a t t e n t i o n  on t h e  nonradioocttve 
matrix materials a s s o c i a t e d  wi th  r a d i o a c t i v e  wastes. Decontamination of 
ope ra t tng  facilities i s  beco rig a more s i g n i f i c a n t  source of lov-level 
waste. T h i s  s tudy  reviewed t h e  chemical and b i o l o g i c a l  hazards  of over 50 
decontarnfnation prvces,~nes. Seventeen of t h e  m o s t  prominent hard and s o f t  
decontaminat ion processes  were examined i n  d e t a i l ,  The chemical. and 
b i o l o g i c a l  hazards  of these seventeen are presented  i n  thts paper.  These 
hazards  in f luence  t h e  choice  of radwaste process ing  and packaging ogera- 
t i o n s  arid methods. Federal, staB:e, and loeal r e g u l a t i o n s  f u r t h e r  impact 
on operattons and waste d i s p o s a l ,  Hazards t o  personnel,  in-plant and of f -  
s i t e ,  resul t r tng from t he  decontamination c y c l e  are evaluated. 

USE OF %ON EXClWJGE FOR THE TREATMENT OF LIQUIDS IN NUCLEAR 
POWER P L m S  
ORNL-4792, Oak Ridge Nat iona l  Laboratory,  Ilecember 1973. 

A stndy was made t o  i n v e s t i g a t e  the c u r r e n t  and f u t u r e  mes ~f i o n  
exchange (derninesal izat€on)  as a method f o r  t r e a t i n g  l i q u i d  r a d i o a c t i v e  
streams a t  muelear power p l a n t s .  P e r t i n e n t  d a t a  were obta ined  by con- 
t a c t i n g  u t i l i t y  companies, n u e l e a r - s t e a r s u p  ~g system vendore;, selected 
AEC-operated faellities, as w e l l  as i on  exch nge resin and equipment manu- 
f a c t u r e r s .  P r i n c t p a l  emphasis was placed on o b t a i n i n g  d a t a  concerning the 
decontaminat ion of aqueous s o l u t i o n s  charaetertzed by levels of radio-  
ac t iv - i ty  t h a t  range froin 0.1 pCt/m.L t o  1 Ci./mLm 
i s  a list of average F values that can be obta ined  for warlous i o n  
exchange systems ana V a s i Q U s  groups of E-aaiontlciides if goo 
p r a c t i c e  is used i n  che? design and o p e r a t i o n  of these syate  
values  are based on ion exchange fundamentals, l i t e ra ture  d 
experiments ,  ami p l a n t  ope ra t ing  experience.  They r e p r e s c n t  t ime-  
averaging  values expected under normal operat lng conditions r a t h e r  than 

Included tn t h i s  rep3rt 

ZrCEkXi~Ulrs Values atta$Flabxe rider optimum condi t ions .  
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Loehr, B. C, (Chairman), et a l a  

REDUCING HAZARDOUS WASTE GENERATION 
National Academy Press, Washington, D . C . ,  1985. 

This report examines key institutional, or nontechnical, factors that 
affect the generation of hazardous waste by industry. It provides a frame- 
work for evaluating public policies, both regulatory and nonregulatory, 
to reduce the generation of hazardous wastes. In undertaking its task, 
the committee recognized that the report itself was not expected to pro- 
vide detailed solutions; rather, it was expected to provide a foundation 
upon which improved public policies €or hazardous waste management could 
be built. The report's underlying premise is that waste reduction should 
be an integral component o f  any national waste management strategy. For 
the purposes of this report, "'waste reduction" refers not only to in-plant 
process modifications that reduce the volume or degree of hazard of hazar- 
dous w a s t e  generated, hut also to reuse and recycling practices. This 
report is one of the first to deal with nontechnical factors affecting the 
generation of industrial hazardous waste. Because little study has been 
devoted to this topic, committee members have relied on the presentations, 
reports, workshops, discussions, and ultimately their own experience and 
judgment in formulating their recommendations. 

Lsughead, J. S a  C a  

THE DOE NATIONAL LOW-LEVEL WASTE W A G E K E N T  PROGRAM - AN OVERVIEW 
Incineration of Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, ppa X1 to X7, March 1985. 

This program presents an overview of the National Low-Level Waste 
Management Program, including both the objectives and the initiatives 
toward these objectives. For clarity, the program is considered within 
the context of defense program activities, and nuclear energy activities. 
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Lysen, P. 

LICENSING EXPERIENCE WITH LARGE LNCLNERATORS 
Incineration o f  Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. EEL, March 1985. 

The NRC's Office of Nuclear Material Safety and Safeguards (NMSS) has 
under active review two license applications for operation of large incin- 
eration systems f o r  volume reduction of low-level radioactive waste. One 
appli.cation is by Battelle Columbus Laboratories for a demonstration 
program using the German Draftanlagen incinerator design; the other i s  by 
Babeock & Wilcox for a volume reduction facility using the Aerojet Energy 
Conversion Company's mobile incinerator system. Additionally, NMSS is 
assisting our Office of State Programs, which was asked by the State of 
North Carolina to review U.S. Ecology's application for a license to 
operate an incinerator to be built by Associated Technologies. 

While no conclusions have yet been reached regarding the acceptability of 
the applications, the main issues that must be considered have become 
clear. First and foremost is that of effluents from routine operation of 
a facility--their control, measurement, and impact. Other issues include 
occupational exposure fsam routine operations and maintenance, 
waste/product management and impacts from postulated accidents and 
transportation. 

Mackie, J. A.; Nesen, K. 

THE ALTERNATIVES 
Chemical Engineering, August 6 ,  1984. 

A s  recently as 10 years ago, few industries were concerned about the 
generation and disposal of their solid wastes, even those that were 
thought of as toxic or hazardous. Today, however, the situation is quite 
different. 

This article: (1) reviews several hazardous waste regulations and their 
impacts; ( 2 )  outlines the major technical and nontechnical issues that 
must he adressed; ( 3 )  describes a number of physical, chemical, biologi- 
cal, thermal, and fixation and encapsulation technologies that are alter- 
natives to direct land disposal; and ( 4 )  discusses some of the technical, 
economic and sociopolitical obstacles to implementing those alternatives. 
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Mallory, C, W.; MSibfo,  B. 

A MODULARIZED SYSTEM FOR DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTE 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R, G. Post, ed., Vol. 2, PP. 155-59, 
March 1985. 

A modularized system for the disposal of low-level radioactive waste is 
presented that attempts to overcome the past problems with shallow-land 
burial and gain public acceptance. 
site is packaged into reinforced concrete modules which are filled with 
grout, covered, and sealed, The hexagonal shape modules allow a protec- 
tive cover constructed of natural materials to be installed, and the 
disposal units are decommissioned as they are filled. The modules are 
designed to be recoverable in the event remedial action is necessary, 
cost of disposal with a facility of this type is comparable to current 
prices of shallow-land burial facilit€es. The system is intended to 
address the needs o f  generators, regulators, communities, elected offi- 
cials, licensees, and future generations. 

All waste received at the disposal 

The 

m, M. S.; Watts, E, J,; Jorgensen, J, R. 

NEW YORK STATE INTERIM WASTE MANAGEMENT COST EVALUATION 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. 6. Post, ed., Vol. 2, pp. 27-33, 
March 1985. 

The purpose of this study is  to investigate and quantify the comparative 
costs associated with including or excluding Class A utility wastes at a 
centralized interim waste management facility in New York State. The 
objective of the study is to assess the unit costs and total statewide 
costs associated with two distinct scenarios: (1) the case where non- 
utility Class A LLRW is received, incinerated, and stored at the centra- 
lized interim facility, and utility Class A wastes are held without 
incineration at respective nuclear power plant interim onsite facilities 
without incineration; and (2) the alternative case where both utility and 
nonutility Class A wastes are accepted, incinerated,and stored at the 
centralized facility. 

Unit costs to waste generators are estimated for each of the two cases 
described. 
to the public. 
from the exclusion of utility Class A waste from the centralized NYS 
interim waste management facility. 

This is  followed by an estimation of the statewide cost impact 
The cost impact represents the cost differential resulting 
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TSCA OAK RIDGE PCB INC ENEKATZON PAC CLT'l'Y-PROCUUm,N'r SPECIFICAT CUM 
FOR THE FEED, INCINERATOR AND OFF-GAS TREATMENT SYSTEMS 
Martin Marietta Energy Systems, Inc., August 30, 1954. 

This specification COV~TS the *'tu~~key'" requirements f o r  the design,  pro- 
curement, fabrication, installation O K  construction, start-up, and perfor- 
mance testlng of an integrated facility f o r  incineration and off-gas 
treatment of hazardous organic waste materials, including polychlorinated 
biphenyls ( B C B s )  which may be contaminated with low-assay uranium 
(<1% 235U). 

LOW-LEVEL WASTE INCINERATION AT THE IDAHO NATIONAL ENGINEERING 
LABORATORY 
Incineration of Low-Level Radioactive GJastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. K1, Plrsrch 1985. 

A facility f o r  the incineratlon of low-level, beta/gammca-contaminated com- 
bustible waste has been constructed at the Waste Experirnental Reduction 
Facility (WEKP) at t h e  Idaho Natlonal Engineering Laboratory ( INEL).  The 
incineration facility w a s  established to: (1) reduce the volume of 
currently generated contaminated combustible waste being disposed a t  the 
LWEL's radioactive waste disposal site and thereby prolong the site's use- 
ful life, and. (2) develop waste processing technology by providing a facil- 
ity where full-size processes and equipment can be demonstrated and 
proven during production-scale operations, 

Cold systems testing has been completed, and contaminated operations began 
in September 1984, Currently, the facility is processing waste packaged 
in 2 x 2 x 2 f t  (0.6 x 0.6 x 0.6 rn) cardboard boxes and measuring 
<10 at contact. 
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MeClintick, Bo B. 

PCB T W S F Q W R S :  REPEACE OR RETROFILL? 
Hazardous Materials and Waste Management Magazine, pp. 30-34,  
October 1984. 

Electrical transformers with. high PCB concentrations cannot be used in 
operations where there is risk of contact with food and feed after October 
1, 1985. In some cities, public sensitivity to the health and environmen- 
tal effects of PCBs creates a different type of problem. In case of fires 
or explosions that involve p68 transformers, owner6 are potential targets 
for extensive liability suite, public critieism, restrictive local or 
state legislation, and heavy cleanup costs. The transforaer owner can do 
either of two things to avoid such diffieulites: (1) replace the trans- 
formers with approved units, or (2) replace the liquid coolant in the 
transformer. The best solution requires a careful analysis of economic, 
technical, and risk factors. 

For either option, silicone dielectric coolants are a popular choice. 
They offer a way to minimize both fire and environmental hazards while 
maintaining the electrical integrity of liquid transformers. 

&Gough, H. s. 

LETmB TO M R .  ED JENNIZLCH 
Promotional Letter, Quadrex KPS, Inc., December 1984. 

Equipment and decontamination services provided by Quadrex HPS, Inc., are 
as follows: 

1. 
2. 
3. 
4 .  
5. 
6 .  
7. 
8 .  
9. 

Radkleen DC dry cleaning system using Freon, 
Radkleen TDU tool decontamination system using high-pressure Freon, 
Radkleen satellite cleaning chambers, 
water-based respirator decontamination systems, 
electropolishfng systems, 
vibratory finishing systems, 
recycle center in Oak Ridge, Tennessee, 
mobile decontantination vans, and 
low-oxidation metal-ion process. 
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MUNICIPAL SOLID WASTE AS A UTILITY FUEL 
Chemical Engineering P rogres s ,  Vol. 81, No. 3, pp. 57-63, March 1985. 

Energy recovery from municipal s o l i d  waste (MSW) i s  being cons idered  by 
many communities both as an a l t e r n a t i v e  energy source  and as a method of 
waste d i s p o s a l .  In some U.S. ci t ies ,  l a n d f i l l  d i s p o s a l  space  i s  d i sap -  
pea r ing ,  and t h e  combination of waste disposal.  and energy recovery is an  
a t t r a c t i v e  a l t e r n a t i v e ,  A r e c e n t  survey  publ i shed  by t h e  U.S. Conference 
of Mayors l ists  more than  120 o p e r a t i n g  o r  c o d t t e d  refuse-energy- 
recovery  p r o j e c t s  i n  t h e  United S t a t e s .  

Electric u t i l i t i e s  provide  an  impor tan t  f u n c t i o n  i n  most community energy 
recovery p r o j e c t s  as customers f o r  f u e l ,  steam, o r  e l e c t r i c i t y  and, in 
some cases, as o p e r a t o r s  of refuse-to-energy convers ion  faci l i t ies .  

McGrath, B. N.; Volodzks, M.; Naughton, M. D. 

OPERATING EXPERIENCE OF A MOBILE WASTE SHREDDING SYSTEM 
Waste Management '85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. G. P o s t ,  ed., Vol. 2, pp. 181-86, 
March 1985. 

The d i s p o s a l  of low-level r a d i o a c t i v e  waste (LLRW) i n  t h e  United S t a t e s  
has become a s i g n i f i c a n t  problem cha l l eng ing  t h e  commercial n u c l e a r  power 
indus t ry .  Over t h e  p a s t  s e v e r a l  y e a r s ,  t h e r e  have been major changes i n  
v a r i o u s  a s p e c t s  of LLRW gene ra t ion ,  shipment, and d i s p o s a l .  These changes 
have been c h a r a c t e r i z e d  by l e g i s l a t i v e  u n c e r t a i n t y ,  more s t r i n g e n t  regula- 
t i o n s ,  and i n c r e a s i n g  r e s t r i c t i o n s  on shipments imposed by d i s p o s a l  sites 
and r e g u l a t o r y  requirements.  These e f f e c t s  have s t r o n g l y  impacted t h e  
c u r r e n t  nationwide d i s p o s a l  system f o r  LLRW, and t h e  i n d u s t r y  is faced  
w i t h  h ighe r  sh ipp ing  and d i s p o s a l  c o s t s ,  on-s i te  s t o r a g e  and soon, i n  come 
cases, no a v a i l a b i l i t y  for LLRW d i s p o s a l  sites. 

The i n d u s t r y  i s  responding t o  t h i s  problem by s c r u t i n i z i n g  and improving 
t h e  way i n  which LLRW is managed on-s i te .  
volume reduc t ion  (VR) radwaste t r ea tmen t  systems are r e c e i v i n g  more a t t e n -  
t i o n ,  w i th  both s h o r t -  and long-term s o l u t i o n s  be ing  cons idered .  

Conventional and advanced 
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Meile, L. J e ;  Johnson, Am Jm 

WASTE GENERATION REDUCTION - NITRATES - FY 1982 STATUS REPORT 
RFP-3465, Rockwell International, January 1984. 

A s  a result of bench-scale feasibilty tests, it was demonstrated that 
nitrate-nitrite-containing waste can be dstroyed with only low ((400 ppm) 
NO, emissions. In order to achieve that result, the melt temperature was 
>970°C and preferably at 10QO°C. 
gas used to transport the salt waste. The above results indicate that 
further bench-scale tests ate warranted. However, before conducting addi- 
tional tests, difficulties associated with the erratic feed must be 
resolved. Part of the problem was associated with the fact that the 
feedstock tended to melt while passlng through the downcomere The sticky 
melting particulates caused a deposit buildup on the wall; the deposit 
eventually dropped into the melt. This effect would be much less apt to 
occur in a system modified with either a side-entry nozzle or an improved 
d owncomer e 

The NO, emissions were independent of the 

Further tests are warranted to improve carbon and nitrogen balances and to 
acquire data pertinent to larger-scale operation. 

Meile, L. J.; Johnson, A. J. 

WASTE GENERATION REDUCTION - NITRATES - FY 1983 STATUS REPORT 
RFP-3619, Rockwell International, February 16, 1984. 

A study was initiated at the Rocky Flats Plant to develop and demonstrate 
technology to eliminate nitrates in low-level waste streams without the 
generation of objectionable oxides of nitrogen. Two thermal proceses were 
evaluated, and both produced denitrification efficiencies in excess of 
95%. Significant progress in chemical methods of denitrification of 
aqueous nitrate wastes was achieved through the use of chemical reaction 
agents and catalysts. Denitrification efficiencies ranging from 65 to 
85% were recorded during the aqueous tests. A thermodynamics study indi- 
cated that favorable potentials exist for chemical denitrification reac- 
tions to proceed to completion. The results of the microwave and 
ultrasonic work were inconclusive because of the preliminary nature of the 
tests. 

A peer review was conducted to obtain input on the progress and direction 
of the program from actual producers of nitrate waste. The consensus 
appeared to favor a chemical denitrification method over a high- 
temperature thermal process if such were feasible. Concurrent development 
of both methods was suggested. 
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ROCKY FLATS PUNT FLUIDLZEB-BED INCINERATOR 
RFP-3249, Rockwell International, March 1982, 

Laboratory- and pilot-scale testing of a fluidized-bed incineration pso- 
cess for radioactive wastes led to the installation of an 82-kg/h 
demonstration unit at Rocky Flats Plant in 1978. Design philosophy and 
criteria w e r e  €ormlated to fulfill the rieeds and objectives of an 
improved rsdwaste incineration system. Unique process concepts include 
low temperature (550"C), flameless, fluidized-bed combustion, and cataly- 
tic afterburning; in situ neutralization of acid gases; and dry off-gas 
cleanup. Detailed descriptions of the process and equipment are presented 
along with a summary of the equipment and process performance during a 
2.5  year operational testing period. Equipment modifications made during 
the test period are described, Operating personnel requirements for solid 
waste burning are shorn to he greater than those required f o r  liquid waste 
incineration; differences are discussed. Process utility and raw 
materials consumption rates for full-capacity operation are presented and 
explained. Improvements in equipment and operating procedures are KE~COIII- 
mended for any future installations. Process flow diagrams, an area floor 
plan, a process control system seheuoatic, and equipment sketches arc 
included. 

MULTIPURPOSE GELLING AGENT AND ITS APPLICATION TO SPILLED 
HAZARDOUS MATERIALS 
EPA-600/2-79-151, Calspan Corporation, August 1977. 

The blend known as the Multipurpose Gelling Agent (MGA) has been optimized 
to obtain a balanced formulation that w.LI.1. effectively gel and -%.mnccobilize 
most spilled hazardous liquids within mlnutesl The current formulation, 
consisting of four powdered polymers and one inorganic. powder, has the 
abllity to immobilize spilled liquids with the least: amount of material in 
the shortest period of time, but evaluations of alternative materials are 
still in progress. In field-testing the blend, it w a s  determined t.hat air 
conveyance modes of dispersal could be employed, but with high losses due 
to the effects of wind on the powdered form. Three compressed and granu- 
lated forms of the gelling agent were then developed which are clearly 
superior to the original powdery blend for delivery to liquid spill 
targets. Various off-the-shelf dry solid dispersion d e v l c e s  were eval- 
uated, and the most promisang systems were field-tested on simulated and 
actual spill targets, both in pools and tn linear ditches. The results 
show that MGA is potentially cost-effective and efficient. 
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Mllchlink, D. L.; Marshall, D. L.; Turner, V.; et al. 

THE FEASIBILITY OF SPENT RESINS INCINERATION AT NUCLEAR POWER PLANTS 
Waste Management ' 8 3 ,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. 6. Pos t ,  ed. ,  Vol. 1, pp. 439-43, 
March 1983. 

Due t o  t h e  chemical n a t u r e  and p o t e n t i a l l y  high c u r i e  con ten t  of spen t  
i o n  exchange r e s i n s ,  t h e  nuc lea r  i n d u s t r y  has  moved wi th  cau t ion  i n  t h e  
i n c i n e r a t i o n  of t h e  spent  r e s i n s  and s o l i d i f i c a t i o n  of t h e  r e s u l t a n t  ash. 
I n  November 1981, Aeroje t  f i n i s h e d  an e x t e n s i v e  i o n  exchange r e s i n  i n c i -  
n e r a t i o n  test program which w a s  c l o s e l y  monitored by TVA. The d a t a  from 
t h e  test program provided i n s i g h t  i n t o  t h e  resin i n c i n e r a t i o n  process  and 
r e s u l t a n t  product .  The d a t a  v e r i f i e d  t h a t  i n c i n e r a t i o n  of spen t  i o n  
exchange r e s i n s  is a f e a s i b l e  means of reducing t h e  o v e r a l l  volume of rad- 
waste r e q u i r i n g  d i sposa l .  
process  used f o r  i n c i n e r a t i o n  of r e s i n s ,  t h e  cleanup of t h e  r e s u l t a n t  off- 
gas ,  and t h e  d i s p o s a l  of t h e  sc rub  s o l u t i o n  genera ted  by t h e  o f f - g a s  
c leanup system. This  paper d i s c u s s e s  i n  f u r t h e r  d e t a i l  t h e  s u b j e c t  of 
spen t  r e s i n  i n c i n e r a t i o n .  

However, care must be exe rc i sed  i n  t h e  b a s i c  

Miller, A. D.; Best, U. T. 

PWR WASTE-GAS SYSTEM ANALYSIS 
EPRL-NP-3476, Impel l  Corporat ion,  May 1984. . 

This  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of t h e  waste-gas systems s tudy  i n  three 
ope ra t ing  p res su r i zed  water r e a c t o r s ,  w i th  p a r t i c u l a r  emphasis on t h e  
oxygen concen t r a t ion  i n  t h e  waste-gas decay tanks.  
d e s c r i p t i o n  of each waste-gas system from which t h e  samples were taken,  a 
d e s c r i p t i o n  of the  a n a l y t i c a l  procedures  u t i l i z e d ,  and t h e  results 
obta ined  from each. Samples and a n a l y s i s  were acqui red  from t h r e e  
o p e r a t i n g  r e a c t o r s  over  a per iod  of 7 months. 

This  r e p o r t  p rovides  a 

The primary purpose of t h i s  e f f o r t  w a s  t o  ga the r  s u f f i c i e n t  ope ra t ing  d a t a  
t o  c h a r a c t e r i z e  t h e  performance and l i m i t a t i o n s  of PWR Waste-Gas Systems. 
I n  a d d i t i o n ,  problems a s s o c i a t e d  wi th  t h e s e  systems,  bo th  procedura l  and 
a n a l y t i c a l ,  were i n d e n t i f i e d  and cor rec t ed .  
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Miller, A. De; Turney, J. 8.; Levemthal, L. 

DISPOSAL OF RADIOACTIVE DECONTAMINATION SOLUTION WASTES 
EPRI-NP-3655,  Impel1 Corporat ion,  September 1984. 

Recent r e g u l a t i o n s  are focus ing  more a t t e n t i o n  on t h e  nonrad ioac t ive  
a s p e c t s  of r a d i o a c t i v e  waste. Decontamination of o p e r a t i n g  f a c i l i t i e s  as 
a precursor  t o  deconsmlssioning is becoming a more s i g n i f i c a n t  source  of 
low-level waste. This  s tudy examined t h e  chemical and b i o l o g i c a l  hazards  
of over  50 decontaminat ion processes .  Seventeen of t h e  most prominant 
processes  were examined i n  d e t a i l .  
those  seirenteen are presented  i n  t h i s  r epor t .  Waste process ing  o p t i o n s  
have been examined, and t h e  most v i a b l e  op t ions  are d i scussed  i n  t h i s  
r e p o r t .  

The chemical and b i o l o g i c a l  hazards  of 

Minnesota Waste Management Board 

N A Z W O U S  WASTE MANAGEMENT PLAN 
Minnesota Waste Management Board, December 1983. 

This  r e p o r t  has  been prepared by t h e  Minnesota Waste Management Board 
(WKB) as p a r t  of i ts  r e s p o n s i b i l i t y  t o  p repa re  a F i n a l  Hazardous Waste 
Management Report ,  a Draf t  Hazardous Waste Management Plan,  and a Dra f t  
C e r t i f i c a t e  of Need f o r  Disposal  F a c i l i t i e s  f o r  t h e  L e g i s l a t i v e  Commission 
on Waste Management by November 1983. This r e p o r t  p rovides  background 
informat ion  on the  c u r r e n t  s t a t u s  of hazardous waste gene ra t ion  and mana- 
gement i n  Minnesota, as w e l l  as an  a n a l y s i s  of t e c h n i c a l  and management 
op t tons  f o r  t h e  f u t u r e .  The Dra f t  P lan  and C e r t i f i c a t e  of Need are dec i -  
s i o n  documents t h a t  record  t h e  WMB's conclus ions  and recommendations on 
t h e s e  i s s u e s .  
of a p u b l i c  hear ing  i n  January 1984, and r ev i sed  d r a f t s  w i l l  be a v a i l a b l e  
i n  February f o r  u se  by t h e  Minnesota L e g i s l a t u r e  du r ing  the 1984 ses s ion .  

The Draf t  Plan and C e r t i f i c a t e  of Need w i l l  be t h e  s u b j e c t s  
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MITRE Carooration 

QUALIFICATIONS TO CONDUCT HUMAN HEALTH HAZARD ASSESSMENT 
Promotional Brochure, The MITRE Corporation, July 13, 1984. 

The MITRE Corporation, through its Energy, Resource and Environmental 
Systems Division, has established a center of expertise in environmental 
chemistry and biology capable of providing high-quality technical support 
to Federal, state, and local government agencies responsible for research 
and regulatory programs in the area of toxic substances. Assembled at 
MITRE are biologists,  biochemists, chemists, toxicologists, chemical engi- 
neers, and economists with the skills, background, and training required 
for performance of a wide variety of studies relating to all aspects of 
toxic hazard assessment and control. Such studies include: ( 1 )  
assessment of the manufacture, processing, use,and disposal a€ potentially 
hazardous chemicals; (2) environmental transport and fate; ( 3 )  human and 
environmenal exposure; ( 4 )  possible adverse health effects; (5) risks of 
adverse health effects; ( 6 )  applicable control technology and personal 
protection devices; and (7) the costs and benefits of environmental regu- 
lations. These studies have been performed on a wide variety of chemicals 
€or numerous clients. Attachment 2 of the qualification summary is a 
list of selected project descriptions. 

Mitsubishi Eeavy Industries, Ltd. 

MITSUBISHI TOTAL NUCLEAR WASTE MANAGEMENT 
Promotional Brochure, Mitsubishi Heavy Industries, Ltd., 1984. 

Mitsubishi Radwaste Management: 
Integrated radwaste management system; volume reduction, 
stabilization, transportation, storage, and disposal. 

Mitsubishi Spent Fuel Management: 
Integrated spent fuel management system; cask, transportation, 
storage, and reprocessing. 



148 

JOINT UNDERTAKING OF A BITWPIJCMIZATHON P U N T  FOR LOW-- AMD MEDI 
ACTIVE L I Q U I D  WASTE AT TOKAI-MVRA, JAPAN 
Fuel Reprocessing and Waste Management, pp. 2-177 t o  2-187, August 
1984. 

Power Reactor clear Fuel Bevelo ent Corporation (PNC) has built a bttu- 
minizaeion p l a  for  the insslubi zation of low- and intermediate-level 
liquid radioactive waste originating from the nuclear fuel ~epro~essing 
operations at Tokai-Mura. The insolubilization process consists af a 
chemical pretreatment by cogreeipttatian and pB adjustment, fallowed by an 
evaporation and incorporation into l i q u k f i e d  bitumen in a four-screw 
extruder-evaporator. The b i t m i n l z e b  product ts poured into dr 
are transferred t o  engineered storage cells after solidification and 
coo 1 ing 

M. n. Dillon, Ltd. 

DESTRUCTZQN TECHNOLOGIES FOR POLYCBEORINATED BPFtIElR'LS (PCBs) 
EPS-3-EC-83-1, M. M. Di l lon ,Ltd ,  , Canada, July 1983. 

The need to find an acceptable solutlo'~~ i o  growing because PCBs and 
BCB-containing wastes continue to be stockpiled i n  ever-increasing guan- 

spills have occurred in Canada. Although two destruction facilities 
(rotary kilna) and a number of treatment processes are now operating Pn the 
United States, the border can be closed a& any t i m e :  to the entry of PCBs 
and other material. Import/export of these materials is always at the 
discretion of t e two countries. 

tities various hcatiOnS throughout canaaa, A nmber of significant 

Data concerning methods for the deetmct ion  of PCBs are presented in t h i s  
report. The information on he technologies wa 
sources to provide backgrsun infomatian for fut 
assist in a selection proces e The technologies 
catxgories: (1) conventional i r ~ c i n ~ ~ a t  n, (2 )  novel incineration, ( 3 )  
chemical processes and (4) phyaicallche cal. proceaseso, 
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Moore, T. 

DECOMMISSIONING OF NUCLEAR POWER PLANTS 
EPRI Journal, Vol.10, No. 6, pp. 14-21, July/August 1985. 

NRC defines decommissioning as the safe rentoval of a nuclear facility from 
service and a reduction of the residual radioactivity to a level per- 
mitting release of' the property to unrestricted use and termination of the 
plant license. The courmission*s proposed (or extant) decommissioning 
rules, however, do not specify what levels of residual radioactivity will 
be permissible; these are to be defined under a separate rule making now 
under way in conjunction with EPA. While many people commonly assume that 
decommissioning is intended to restore a plant site to its original "green 
field" condition, EPRI believes that safe storage, or mothballing, of a 
facility may be a utility's preference unless it has only a fixed-term 
lease for the site land. There are three distinct approaches to decom- 
missioning, ranging from immediate decontamination and full dismantlement 
(DECON) to safe storage and deferred dismantlement (SAFSTOR) - also known 
as mothballing - and entombment (ENTOMB). 
experience in decommissioning exists, most of the operations involved have 
been done for other reasons at one time or another. 
decommissioning nuclear plants is available now. 

Even though very little 

The technology for 

Moore, T. 

THE GREAT STATE OF UNCERTAIN LOW-LEVEL WASTE DISPOSAL 
EPRI Journal, Vol. 10, No. 2, pp. 21-29, March 1985. 

On January 1, 1986, each of the 50 states must assume responsibility for 
waste generation within its borders, and states now operating low-level 
radwaste disposal sites may begin refusing to accept the nuclear waste of 
others. The l a w  responsible for this, the Low-Level Radioactive Waste 
Policy Act of 1980, was designed to encourage states to form regional com- 
pacts that would cooperatively plan and operate disposal sites. Less than 
a year before the deadline, four regional compacts are awaiting 
congressional approval; five other regions have draft agreements in 
various stages of state approval. Even with these compacts, not a single 
new disposal site is in the firm planning stage. It appears that states 
accounting for more than half of the volume and nearly three-quarters of 
the radioactivity of the nation's LLRW may not be ready to assume their 
responsibilities by next January's deadline. In response to increasing 
costs and the unavailability of commercial disposal, many nuclear utili- 
ties are considering the upgrading of radwaste volume reduction (VR) 
systems. 
to develop a model that could easily and quickly analyze a wide range af 
technologies and economic factors. The resulting computer code i s  VRTECH. 

To aid utilities in assessing VR options, EPRI funded a project 
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Moees, M. s. 

VOLUME REDUCTION OF SPENT I O N  EXCHANGE RESIN BY ACID DIGESTION 
Nuclear Technology, Vol. 59, pp. 270-8, November 1982. 

An a c i d  d i g e s t i o n  process  f o r  reducing t h e  volume and c o s t s  f o r  s t o r i n g  
waste i o n  exchange r e s i n s  contaminated wi th  radioactive subs tances  has  
been developed on a bench scale. 
t€ve resin d iges t ed  i n  concent ra ted  s u l f u r i c  and n i t r i c  a c i d s  a t  t e m -  
p e r a t u r e s  O€ 255 t o  290'C. The r e s i d u e  is  coonprjised of m e t a l  s u l f a t e s  
t h a t  occupy 5% of t h e  o r i g i n a l  volume. The r e s i n  is  carbonized by 
s u l f u r i c  ac id  and oxiddzed t o  carbon d iox ide  and carbon monoxide by both  
s u l f u r i c  and n i t r i c  ac ids .  The rates of t h e  f o u r  major s imultaneous reac- 
t i o n s  i n  t h e  d i g e s t e r  were determined, 

The s tudy  w a s  conducted wi th  nonradioac- 

XEMOVAL OF MDTONUCLIDES OF TRANSITION-METAL ELEMEmS FROM 
LOW-LEVEL LIQUID WASTE BY THE ELECTROLYTIC FLOTATION METHOD 
Radioac t ive  Waste Management and t h e  Nuclear Fuel  Cycle,  Vol. 3,  
p.  17, September 1982. 

An e l e c t r o l y t i c  f l o t a t i o n  method wi th  aluminum a l l o y  anode has  been 
s t u d i e d  t o  remove nuc l ides  of t r ans i t i on -me ta l  el.ements, such as t r a n -  
suranium elements  and 6oC, from low-level l i q u € d  waste. 
d i t i o n s  have been determined by us ing  s o l u t i o n s  composed of r a d i o a c t i v e  
tracers and l i q u i d  waste from the  J A E R I  Reprocessing T e s t  Plant,which con- 
t a in s  a s m a l l  amount of plutonium. 

Optimum con- 

The presence of sodium sal ts  is p r e f e r r e d  i n  a concen t r a t ion  of less t h a n  
0.1 mol/E i n  o rde r  t o  f a c i l i t a t e  t h i s  process .  The waste is ad jus t ed  t o  
be a pN between 4 and 8 befo re  e l e c t r o l y s i s ,  This  method i s  found t o  be 
s u i t a b l e  f o r  f inal  t rea tment  t o  remove t r ans i t i on -me ta l  e lements  remaining 
af ter  the usua l  t rea tments .  
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Naretto, C. J.; Seder, T, T.; et al. 

A STATISTICAL STUDY OF LOW-LEVEL RADIOACTIVE WASTE GENERATED BY 
U.S. NUCLEAR POWER PLANTS FROM 1973 TO 1981 
EGG-2273, EG&G Idaho, hc., October 1983. 

A comprehensive study is reported on the rates of generation of low-level 
radioactive waste (LLRW) by U.S. commercial nuclear power reactors. Using 
the yearly LLRW amounts recorded in the National Low-Level Radioactive 
Waste Data Base System, historic LLRW generation rates were modeled with 
linear regression techniques, Time-series linear-regression coefficients 
were calculated for LLRW generation rates from individual power stations 
and for groupings of reactors having common characteristics. For boiling 
water reactors and pressurized water reactors, the amount of LLRW 
generated per megawatt-electric of rated power increases as a function of 
time. Model limitations and potential model improvements are discussed, 

National Low-Level Radioactive Waste Managelsent Program 

AN ANALYSIS OF LOW-LEVEL WASTE DISPOSAL FACILITY AND 
TRANSPORTATION COSTS 
DOE/LLW-6Td, EGdG Idaho, hc., April 1983. 

This publication presents a general overview of the costs involved in low- 
level radioactive waste disposal, including disposal site costs, con- 
sequent prices to be paid by waste generators who use the site, and 
transportation costs. A number of variables influence site costs: the 
type of site, size of the site, rate of return on investment, method of 
financing, etc. Site costs are passed on to waste generators, who also 
bear the costs of transporting waste material to the site. The costs 
arrived at, though based on researched data, should be considered only as 
general estimates. Exact costs are necessarily dependent on specific 
disposal site conditions; on methods of construction, operation, and 
financing; and on distances from the sources of waste generation to t h e  
disposal facility. This information is primarily intended to assist state 
officials (executive, legislative, and agency) in planning for low-level 
waste disposal facilities. 
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National Low-Level 

CORRECTIVE MEASURES TECHNOLOGY FOR SHALEOW-LAND BURIAL 
DOE/LLkl-13Te, EG&G Idaho, Inc., October 1984. 

Based on experience at existing low-level waste burial sites, eanditfsns 
occur, or may develop, after burial which can cause problems in waste iso- 
lation. Even with burial practices that continue t o  improve, the burial 
medium remains part of a dynamic environment subject: to natural changes 
that affect waste isolation. These considerations, plus closer scrutiny 
now given to the operation of burial sites, present the need for 
assistance in maintaining facilities that are safe. The purpose of this 
document is t o  serve as a handbook t o  operators of low-level waste burial 
sites €or dealing with conditions which can cause problem in waste isola- 
tion. This handbook contains information on planning and applying corree- 
tive actions, and it is organized in such a way as to assist the operarur 
in associating problems o r  potential problems with causative conditions. 
Thus, the operator is encouraged to direct actions at those conditions, 
rather than the possible temporary expedient of treating symptoms. 

CRITERIA NEEDS FOR SITING, LICENSING, OPERATION, CLOSURE, 
STABILIZATION, AND DECOMMISSIONING OF SHALLOW-LAND DISPOSAL 
DOE/LLW-4T, EGG Idaho, Inc., November 1982. 

This document has been developed by state and local government radiation 
control personnel to identify those areas in which new or additional cri- 
teria are needed for the proper management of low-level radioactive waste. 
When such criteria have been developed, the decistons that must be made to 
ensure the proper management of low-level radioactive waste should be uni- 
form; but even more i ortantly, information will be available on which to 
make timely decisions. It i s  strongly recommended that all generators of 
low-level radioactive waste make ever f fort  to reduce t 
generated waste. Another strong reco ndation of the eo 
the development of incentives to encourage community acceptance of a 
shallow-land burial site. Finally, the committee believes that low-level 
radioactlve waste accountability needs to be improved an a state-by-state 
bas is. 



153 

National Low-Level Radioactive Waste Manageatent Program 

AN ECONOMICS MODEL FOR N E W  LOW-LEVEL RADIOACTIVE WASTE DISPOSAL SITES 
DOE/LLW-Z5T, E G G  Idaho, Inc., December 1983. 

This report describes LLWECON, an interactive computer model for eval- 
uating financial factors involved in low-level radioactive waste dispo- 
sal. The logic by which LLWECON calculates the final generator price 
(price per cubic foot the disposal site operator charges waste generators) 
is detailed. Required user input and hypothetical examples, covering 
sites with different capacities and both public and private-sector 
development, are Included. 

National LorLevel Radioactive Waste Management Program 

ENVIRONMENTAL MONITORING FOR LOW-LEVEL WASTE-DISPOSAL SITES 
DOE/LLW-l3Tg, EG&G Idaho, Inc., January 1983. 

A review is made of the purposes, objectives, and principles of environ- 
mental monitoring programs and their design. There is a description of 
environmental monitoring programs based on pathway analysis, critical 
pathways, waste composition and properties, radiation dosimetry, stan- 
dards, and the site and area characteristics used t o  determine sampling 
locations and frequency. Procedures used to determine where, when, and 
how often mnitoring of specific environmental media should be conducted 
are described. Statistical aspects of monitoring for the lifetime of a 
disposal site are explained. There is a discussion of environmental 
samples collection and general measurement techniques, quality assurance, 
and data evaluation and reporting. The Appendix gives detailed infor- 
mation on pathway analysis; hydrological measurements; well construction; 
atmospheric dispersion models; dosimetric quantities, models, and example 
calculation of off-site annual dose equivalent; and statistical 
methodologies. 
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EWERIENCE RELATED RESEmCH AM) DEVELOPMFJJT IN APPLYING 

DOE/ELW-28T9 EGdG Idaho, I~c., August 1984, 
SURES AT MAJOR LERW DISPOSAL SITES 

This r e p o r t  desc r ibes  c o r r e c t i v e  measures for t h e  fo l lowing  seven  g e n e r i c  
problem cond i t ions  a% LLRW d i s p o s a l  f a c i l t t i e s :  

1. uns t ab le  t r ench  cover ,  
2. permeable t rench  cover ,  
3 subsidence 
4. groundwater e n t e r i n g  t r enches ,  
5. I n t r u s i o n  of deep-rooted p l a n t s ,  
6. i n t r u s i o n  of burrowing animals ,  and 
7. chemical and physical.  cond i t ions  i n  t r enches .  

Conclusions d r a m  i n  t h i s  r e p o r t  are based on t h e  r e s u l t s  of exper ience  
and r e sea rch  and development p r o j e c t s  a t  s i x  major DOE si tes and a t  t h e  

e rc ia l  d i s p o s a l  sites. Three of these commercial s i tes are no 
longer  opera t ing .  E f fec t iveness  of t h e  c o r r e c t i v e  measures v a r i e d  due t o  
d i f f e r e n c e s  i n  c l ima to log ic ,  geologic ,  hydro logic ,  and b i o l o g i c a l  con- 
d i t i o n s  a t  these  d i s p o s a l  sites. Thus, t h e  r e p o r t  emphasizes t h e  d e s i r a -  
b i l i t y  of determining causes  of problems t o  which c o r r e c t i v e  a c t i o n s  would 
then  be d i r e c t e d .  

NiatiodsP Low-Level Radioactive Waste Management Progrcaan 

INCENTIVES AND COMPENSATION: PROVIDING RESOURCES FOR 
COMMUNITIES HOSTING LOW-LEVEL WASTE FACILITIES 
DOE/LLld--6Te, EGQG Idaho, Inc. ,  October 1982, 

S t a t e  r e s p o n s i b i l i t y  f o r  t h e  management of low-level r a d i o a c t i v e  w a s t e  
n e c e s s i t a t e s  t h e  s e l e c t i o n  of cand ida te  l o c a t i o n s  f o r  a d i s p o s a l  f a c i l i t y .  
Concern over p o t e n t i a l  impacts can be exqected from segments of t h e  c i t i -  
zenry nefghboring a proposed si te.  
comprising s ta te  and l o c a l  o f f i c i a l s  have reco ended t h e  u s e  of incen- 
t i v e s  and compensation t o  h e l p  o f f s e t  t h e  nega t ive  l o c a l  impacts ,  This  
document exp lo res  t h a t  concept.  Discuss ion  provides  background i n f o r -  
mation on p o t e n t i a l  l o c a l  impacts from a low-level waste f a c i l i t y  and con- 
s i d e r s  t he  n a t u r e  and types  of i n c e n t i v e s  and compensation b e n e f i t s  t h a t  
could be provided. The document then  examines realist ic o p t i o n s  f o r  
planning and implementing t h e  b e n e f i t  program. This  in format ion  i s  
in tended ,  p r imar i ly ,  t o  assist s ta te  o f f i c i a l s  ( execu t ive ,  l e g i s l a t i v e ,  
and agency) i n  planning f o r  and managing low-level waste d i s p o s a l  f a c i l i -  
ties . 

Severa l  n a t i o n a l  o r g a n i z a t i o n s  
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National Low-kvel Radioactive Waste Management Program 

LNSTITUTIONAL RADIOACTIVE WASTES WITH RESTRICTIONS FOR LAND 
BURIAL AND ENVIRONMENTAL METHODS TO MANAGE SUCH WASTE 
DOE/LLW-ST, EGdG Idaho, Inc. , November 1982. 

Decisive actions m s t  now be taken within a relatively short time to allow 
for the uninterrupted use of radioactive materials that have been benefi- 
cial to mankind. Of particular concern are certain types of radioactive 
wastes generated by institutions (such as hospitals and universities), 
which have been restricted from land burial by some of the existing com- 
mercial disposal sites. 
the restricted institutional wastes may be chemically or pathogenically 
toxic, or the chemicals may degrade disposal site performance. 

Although usually relatively low in radioactivity, 

This document has been developed by state government radiation control 
personnel with the purpose of identifying the specific types of such 
institutional wastes that have some type of restrictions on availablity 
f o r  shallow-land burial, and further, of identifying methods that can be 
applied to the management of such wastes and that would be environmentally 
acceptable. Special emphasis was given to incineration as one method of 
reducing the volume of such wastes. 

National Low-Level Radioactive Waste Management Program 

LOW-LEVEL RADIOACTIVE WASTE DISPOSAL: COMMERCIAL FACILITIES NO 
LONGER OPERATING 
DOE/LLW-GTf, E G G  Idaho, Inc., October 1982. 

This publication discusses three commercial facilities - no longer 
operating - that have received and now contain low-level radioactive 
waste. The facilities are located at West Valley, New York; Maxey Flats, 
Kentucky; and Sheffield, Illinois. All three of the facilities were 
selected and developed in the 1960s. 
problems caused the closure of the sites at West Valley and Maxey Flats in 
1975 and 1977, respectively. Closure of the Sheffield site occurred in 
1978, after the operator had experienced site problems and consequent 
lengthy delays in its license renewal procedures. The document provides a 
detailed explanation o f  the history, basis for closure, and current status 
of each facility. This information is intended, primarily, to assist 
state officials (executive, legislative, and agency) in planning for, 
establishing, and managing low-level waste disposal facilities. 

The onset of water management 
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LOW-LEVEL WIACTIVE WASTE DISPOSAL: CuRREmLY OPERATING 

DQE/LLW-bTg, EG&G Idaho, Inc., September 1983. 
KCIAL FACILITIES 

This publication discusses three commercial facilities that receive and 
dispose of low-level radioactive waste. The facilities are located in 
Barnwell, South Carolina; Beatty, Nevada; and Richland, Washington. All 
three facilities initiated operations in the 1960s. They have operated 
without such major problems as those which led to the closure of three 
other commercial disposal facilities located in the United States. The 
Beatty site could be closed in 1983 as a result of a Nevada Board of 
Health ruling that renewal of the site license would be Inimical to public 
health and safety. The site remains open, pending federal and state court 
hearings, which began in January 1983, to resolve the Board of Health 
ruling. The three sites may a lso  be affected by NRC's 10 CFR Part 61 
regulations, bus the impact: of those regulations, issued in December 1982, 
has not yet been assessed. This document provides detailed information on 
the history and current status of each facility, The information is 
intended, primarily, to assist state officials (executive, legislaeive, 
and agency) in planning FOP,  establishing, and managing low-level waste 
disposal facilities, 

National Low-Level Radioactive Waste ~ ~ ~ ~ ~ ~ @ ~ g  Program 

LOW-LEVEL RADIOACTIVE WASTE MANAGEMENT HANDBOOK SERIES: AN 
INTRODUCTION 
DOE/LLW-13TaY EG&G Idaho, Inc., August 1953. 

This introductory volume for the low-level radioactive waste management 
handbook series provides general background information concerning low- 
level waste. Topics covered here are: 

1. waste classification; 
2. sources and forms of low-level waste; 
3. various waste treatment methods presently employed by low-level 

4 .  low-level waste generatton rates; 
5 .  practices and regulations for packaging, transportation, and 

6 .  history of commercial shallow-land disposal sites; 
7. typical operating practices at shallow land disposal sites. 

waste generators; 

persannel and environmental monitoring; 

Also, a glossary o f  terms that appear throughout the handbook series and a 
selected bibliography of publications related to low-level waste manage- 
ment are included as appendixes. 
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National Low-Level Radioactive Waste Management Program 

LOW-LEVEL RADIOACTIVE WASTE TREATMENT TECHNOLOGY 
DOE/LLW-l3Tc, E G G  Idaho, Tnc., July 1984. 

Each generator of low-level radioactive waste must consider three sequen- 
tial questions: 
and shipped to a disposal facility? (2) Will the packaged waste be accep- 
table for disposal? and (3) If so, is it cost-effective to dispose of the 
waste in its as-generated form? These questions are aimed at determining 
if the waste form, physical and chemical characteristics, and radionuclide 
content collectively are suitable fo r  shipment and disposal in a cost- 
effective manner. If not, the waste management procedures will involve 
processing operations in addition to collection, segregation, packaging, 
shipment, and disposal, 

(1) Can the waste in its as-generated form be packaged 

This handbook addresses methods of treating and conditioning low-level 
radioactive waste for shipment and disposal. 
the selection of cost-effective waste-processing options for generic cate- 
gories of low-level radioactive waste. The handbook is intended as a 
decisionmaking guide that identifies types of information required to 
evaluate options, methods of evaluation, and limitations associated with 
selection of any of the processing options. 

A framework is provided for 

National Low-Level Radioactive Waste Management Program 

MANAGING LOW-LEVEL RADIOACTIVE WASTES: A PROPOSED APPROACH 
DOE/LLW-9, EG&G Idaho, Inc., April 1983, 

This document outlines and discusses philosophy, policy, and a general 
strategy for the future management of low-level radioactive wastes. 
Representing a national policy for all aspects of low-level waste manage- 
ment, it will help guide relevant agencies in designing program plans and 
setting priorities for technology development. It establishes a working 
relationship between the federal and state governments for resolving 
problems with managing the system of low-level waste disposal. Finally, 
as a guide designed to provide the reader with an understanding of low- 
level wastes, it is an instrument for public involvement. Chapter 2 pro- 
vides basic information on low-level wastes, their generation, and their 
management. 
various federal regulatory responsibilities as a reference for the policy 
discussions that follow, The body of this document addresses issues 
related to the major components of the low-level waste management system. 
In each chapter, several policy options are proposed. The existfng 
situation is presented as the first alternative. One alternative is 
recommended for adoption, and the basis €or its selection is explained. 

It also discusses DOE technology development programs and 
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MASSACHUSETTS LOW-LEVEL RADTOACTIVIS WASTE MfnNAGEMEm SURVEY 
lI)OE/LLW-19T, EG&G Idaho, he., March 1983. 

During 1982, Inter/Face Associates, Inc., undertook the following tasks 
for the U.S. Department of Energy's National Low-Level Waste Management 
Program: 

Task 1: In conjunction with EG&G Idaho, hc., the DOE'S lead contractor 
for LLRW maRag@inI2nt, identified data needs for LLRW management, 
and uses of the data. 

Task 2: Developed and pretested a management questionnaire to elicit the 
necessary data. 

Task 3: Assisted the Radiation Control Program of the Massachusetts 
Repartment of Public Health i n  fielding the management question- 
naire * 

Task 4 :  Verified survey responses and entered the data on a computer 
system.supplied by EChG Idaho, Inc. 

Task 5: Assisted EG&G Idaho, Inc., in analyzing the data. 

METHODS TO D E C m S E  LOW-LEVEL WASTE GENERATION 
DOE/LLW-l3Tb, EG&G Idaho, Inc., December 1982. 

A study of the methods of low-level waste generation by commercial nuclear 
fuel-cycle facilities; installations engaged in government-related nuclear 
activities; hospitals, universities, and research foundations that use 
nuclear materials for research; and industrial processors and users of 
radioactive matesial_s was: made by site visits and interviews. Tbe litera- 
ture on low-level. waste was also reviewed to obtain documentation on pre- 
ventive waste generation. Few unique develapinents or technological 
breakthroughs have been identified. 
reduction results from systematic evaluation of waste generation factors 
throughout the facility. Methads of decreasing waste generation in terms 
of facility and equipment design, operation and maintenance, decon- 
tamination, and administrative controls are presented with costlbenefit 
relationships and examples of each methad. Appendix A documents the need 
f o r  decreased low-level waste generation. A bibliography is provided for 
each method discussed in the handbook, 

The mast significant waste-generation 
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National Low-Level Radioactive Waste Management Program 

THF, 1980 STATE-BY-STATE ASSESSMENT OF LOW-LEVEL RADIOACTIVE WASTES 
SHIPPED TO COMMERCIAL DISPOSAL SITES 
LEWMP-IIT, EG&G Idaho, Inc., June 1982. 

This report, issued for the first time in 1979, attempted to segment the 
waste into four broad categories (institutional, industrial, commercial, 
and government) and to allocate volumes to each of these categories by 
state of origin. Where published data existed, they were used as the 
basis for part of the allocations. Information from reports containing 
national averages of waste volumes was combined with regional data to 
arrive at regional (state) estimates. The remaining volume, classified as 
industrial in type, w a s  spread over the nation generally in proportion to 
the population of each state and the number of radioactive material 
licensees. Appendix Table A-1 shows the approximate volume of wastes 
skipped to commercial disposal sites by state, along with each state's 
percentage of the U.S. total. In addition, the activity by state, along 
w i t h  each state's percentage of the U.S. total radioactivity, i s  shown. 
Appendix Table A-2 compares volume and volume percentages given In Table 1 
to the 1479 reported volume and volume percentages. 

National Low-Level Radioactive Waste Management Program 

PLANNING STATE POLICY ON LOW-LEVEL RADIOACTIVE WASTE 
DOE/LLW-GT, EG&G Idaho, Inc., October 1982. 

Most of the states face a growing problem i n  the management of low-level 
radioactive waste generated within their borders. The current uncertainty 
regarding the availability of disposal sites for these waste products exa- 
cerbates their increasing generation rate. The purpose of this publica- 
tion is to assist state governments in planning effective policy to 
address these problems. Background information is presented on the 
current situation, the responsibilities of state government, and the 
assistance available to states from federal agencies and national groups. 
The document then focuses on state policy planning, including: (1) metho- 
dology for assessing a state's current waste management status and for 
projecting future needs, (2) consideration of waste management options for 
a state, and ( 3 )  insight into the possible effects and implications of 
planned policies, This information is intended primarily for state 
officials (executive, legislative, and agency) and does not include 
detailed technical infomation on waste characteristics or handling tech- 
niques. 

. 
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National Low-Level Radioactive Waste Management Program 

PROCEDURAL AND TECHNICAL REQUIREMENTS FOB SITING LOW-LEVEL 

DOE/LLW-30T, EGhG Idaho, Inc., July 1984. 
WLOACTIVE WASTE DISPOSAL FACILITIES 

With the passage of the Low-Level Waste Policy Act of 1980, the respon- 
sibility €or providing facilities for the safe and efficient disposal of 
low-level waste has been placed on the states. Most states have chosen to 
share the responsibility with neLghboring states through the formation of 
regional interstate compacts. The compacts will differ in their func- 
tional authority; some will merely assist the member states, while others 
will act as a regional government in the area of LLRW management. In all 
regional arrangements, an individual state will be required to host the 
regional disposal facility. As a result, a multiplicity of entities will 
be involved, each of which will have its own operating approach and prac- 
tices. ‘It is important, therefore, that guidelines be developed that 
enable each participant to adopt procedures tailored to meet particular 
needs but which form a common basis of practice. The purpose of differen- 
ces in the procedures employed by the various entities can be readily 
understood and not allowed to cause confusion and delay, With the publi- 
catton by the MC of Elnal  rules on Licensing Requirements for Land 
Disposal of Radioactlve Waste, it is now possible to factor these require- 
ments into guidelines. 

National Law-Level Radioactive Waste Management Program 

PROCEDURES AND TECHNOLOGY FOR SHALLOW-LAND BURIAL 
DOE/LLW-l3Td, Oak Ridge National Laboratory, August 1983. 

This handbook provides technical information on the requirements, activi- 
ties, and roles of all parties involved in the development and operation 
of new, shallow-land burial facilities for the disposal of low-level 
radioactive waste (LLRW). It presents an overview of site selection, 
design, construction, operation, and closure. LLRW shallow-land burial 
practices and new technology applications are described. The handbook is 
intended to provide a basis f o r  understanding the magnitude and complexity 
of developing new low-level waste disposal facilities. 
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National Low-Level Radioactive Waste UanageBbent Program 

A PROCESS FOR LOCATING SHALLOW-LAND BURIAL SITES FOR LOW-LEVEL 
RADIOACTIVE WASTE 
DOE/LLW-lGT, EG&G Idaho, Inc., March 1983. 

The report discusses the development of a screening process for siting 
low-level radioactive waste disposal facilities and describes a test 
application of that process in Tennessee. The site-selection criteria 
were developed based on the Nuclear Regulatory Commission's disposal regu- 
lati.on, 10 CFR 61. Data on the geologic, hydrologic, and geographic 
sytems in Tennessee were analyzed to select a suitable area for low-level 
waste disposal. Selection of the best candidate area was based on: 
remoteness from population centers, availability of major transportation 
systems, l o w  r i sk  of flooding, erosion resistance, lack of geologic 
hazards, and other factors. 

National Low-Level Radioactive Waste Management Program 

RADIOACTIVE WASTE INCINERATION AT PURDUE UNIVERSITY 
DOE/LLW-l2T, EG&G Idaho, Inc., November 1982. 

This report describes a study conducted at Purdue University to evaluate 
the feasibility of using a small (45-kg/h), inexpensive (less than 
$10,000) incinerator for incinerating low-level radioactive waste. An 
oil-fired, dual-chamber, pathological waste incinerator was installed on a 
12.7-cm-thick concrete floor in a metal quonset building. A standard EPA 
Method 5 sampling train was used to obtain stack samples. Also, stack gas 
velocity was measured with a type 5 pitot tube; stack temperature was 
measured with a thermocouple and a pyrometer. 

Results of the study demonstrated the feasibility and cost-effectiveness 
of incinerating radioactive animal carcasses and liquid scintillation 
fluids, since emissions from those waste types were within EPA and State 
of Indiana limits. However, emissions from the burning of trash exceeded 
State of Indiana limits. Therefore, incineration of trash alone, par- 
ticularly if i t  contains glass o r  significant amounts of plastic, is not a 
recommended use of the tested equipment. 

c 
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National Low-Level Radioactive Waste Phnagernent Program 

THE SITING PROCESS: ESTABLISHING A LOW-LEVEL WASTE DISPOSAL FACILITY 
DOE/I,LW-S'rc, EGdG Idaho, Lnc., November 1382. 

The siting of a low-level radioactive waste disposal facility encompasses 
many interrelated activities and, therefore, is i n h e r e n t l y  coinplex. The 
purpose of this publication is to assist state policymakers in under- 
standing the nature of the siting process. initial discussion foeuses on 
the primary activities that require coordination during a siting effort. 
Available options for determining site development, licensing, regulating, 
and operating responsibilities are then considered. Additionally, the 
document calls attention to technlcal services available from federal 
agencies to assist states in the sittng process; responsibilities of such 
agencies are also explained. The appendixes include a conceptual plan €or 
schedulng siting activities and an explanation of the process f o r  
acquiring "agreement state" status. An agreement state takes respon- 
siblity for licensing and regulating a low-level waste facility within its 
borders. 

Natfanal Low-Level Radioactive Waste Management Program 

SURVEY OF CHEMICAL RAIIIOLOGICAL INDEXES EVALUATING TOXICITY 
DOE/ELW--17T, EG&G Idaho, Tnc., March 1983. 

This document reviews and evaluates 18 chemical and radiation standards, 
criteria, and measures that might form the basis of a combined radiochemi- 
cal toxicity Index for low-level radioactive waste. S i x  measures are 
recommended f o r  the index basis and are evaluated in greater detail. 



163 

National Low-Level Radioactive Waste Management Program 

TRANSPORTING LOW-LEVEL WASTE: EFFECTS OF REGIONAL MANAGEMENT 
DOE/LLW-GTb, EG&G Idaho, Inc., November 1982 

This publication discusses the beneficial effects that regional management 
can have on transporting low-level radioactive wastes. Locations of the 
three currently operating disposal sites - one each in South Carolina, 
Washington, and Nevada -are widely dispersed and far from the sources of 
much of the nation's low-level waste. Establishment of regionally located 
sites would effectively reduce the distance, cost, and hazards of 
transport, Cited analytical work provides quantitative support of this 
appraisal. This information is intended, primarily, to assist state 
officials (executive, legislative, and agency) in the management of com- 
mercial low-level radioactive waste, 

National Low-Level Radioactive Waste Management Program 

UNDERSTANDING LOW-LEVEL RADIOACTIVE WASTE 
DOE/LLW-2, EG&G Idaho, Inc., October 1983 

This is a general tutorial document that covers all aspects of commercial 
and DOE LLRW, including the applicable government laws. 
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National Low-Level Radioactive Waste Management Program 

WASTE CLASSIFICATION, A PROPOSED METHODOLOGY FOR CLASSIFYING 
LOW-LEVEL RADIOACTIVE WASTE 
DOE/LLW-l4T, EG&G Idaho, Inc., December 1982, 

Since low-level radioactive waste presents both a chemical and a radio- 
logical hazard, it i s  desirable that management practices take this into 
account. This paper describes a waste classification system that could 
provide a basis for such management practices. 

The classificat€on method formulates the hazard of waste as the ratio of 
potential exposure or intake to a selected limit. Potential exposure o r  
intake incorporates four factors: (1) the nature and (2) amount of toxic 
materials disposed of in the sofl, ( 3 )  the availability of the waste to 
enter an environmental pathway potentially exposing humans, and (4)  the 
decay products. The system could provide guidance on how mixed wastes 
should be separated f o r  disposal and on the degree of disposal isolation 
each waste material or shipment needs. Examples of the system's use are 
provided. 

Naughton, M. D. 

EPRI RADWASTE SEMINAR 
Seminar, BVC Consultants, EPRI, Chicago, Illinois, September 19-21, 
1984. 

The second in a series of annual EPRI radwaste seminars was held in 
Chicago, Illinois, on September 19-21, 1984. The sem€nar was directed to 
utility personnel involved in the engineering and operation of nuclear 
plant radwaste systems. The scope of the meeting included presentations 
and attendee discussions in three major areas: 

1. advanced VR performance and econooaies, 
2. radwaste processing studies, and 
3 .  radwaste testing and assay methods. 

These proceedings do not repeat the formal presentations since copies of 
these were distributed at the seminar. They include the edited comments, 
questions,and answers following each of the presentations. 
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Naughton, Ne D. 

PROCEEDINGS: 1984 ASME-EPKI W W A S T E  WORKSHOP 
EPRI  NP-3680, RVC Consu l t an t s ,  EPRI, September 1984. 

The proceedings of t h e  s i x t h  ASME-EPRI j o i n t l y  sponsored radwaste workshop 
a r e  presented .  'l%c theine of t h i s  y e a r ' s  workshop w a s  "Technological 
Changes and the Radwaste. Organization." P r e s e n t a t i o n s  
sesslons were organized  f o r  t h e  fo l lowing  t o p i c s :  

1. compliance w i t h  10 CFR 61 sampling requirements, 
2. radwaste t r a i n i n g  and o r g a n i z a t i o n ,  and 
3. radwaste equipment and process  update ,  

and discussfon 

P r e s e n t a t i o n s  were a l so  made on t h e  s t a t u s  of ongoing e g u l a t o r y  a c t i o  
on LLRW s t a t e  compacts, DQT regulations, and de  minimus q u a n t i t y .  

Naughton, H. D. 

WORKSHOP PROCEEDINGS: 1982 ASME-EPKI RADWASTE WORKSHOP 
EYKI NP-2450, BVC Consu l t an t s ,  Inc . ,  E P R I ,  June 1982. 

The proceedings of t h e  f o u r t h  ASME-EPKI j o i n t l y  sponsored workshop are 
presented .  T h i s  y e a r ' s  meeting had t h e  theme of radwaste minimization, 
process  o p t i o n s ,  and r e g u l a t o r y  impact. 

S 

4 d e s c r i p t i o n  of two new EPKI sponsored p r o j e c t s  and summaries of t h e  
workshop proceedings  on process  options and radwaste minimization are 
inc luded  i n  t h e  proceedings.  
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NESI, T o  P o ;  MilPerp @ e  C.; EJa~ghltOr~, Pa. De 

QI?EIQh'jrXONAI, EXPERIENCE OF THE PUISADES VOLUME REDUCTION SYSTEM - 
THE FIRST 12 MONTHS 
Waste bhnagement ' 8 5 ,  Proceedings of t h e  Symposium on Waste 
Management a t  Tiicson, Arizona,  R. G. P o s t ,  ea., Vol. 2 ,  pp.  545-9, 
March 1985. 

'The operating exper ience  of t h e  f i r s t  extruder-evaporator  volume reduct ion  
and solidification system. i n  the  United States i s  d iscussed .  The per for -  
mance of the system during i t s  f i r s t  year  of o p e r a t i o n  i s  presented.  The 
labor and maintenance requlrernents f o r  t h e  system dur ing  the f i r s t  year  
are also discussed.  

ES't?IYATING WASTE DISPOSAL QUANTITIES FROM RAW WASTE SAMPLZS 
Waste Mariagement '85, Proceedings of t h e  Symposium on Waste 
Management at Tucson, Arizona, R. G. P o s t ,  ed. ,  Vol, 2 ,  pp. 597-601, 
r%arCh 1985. 

Es t imat ing  the d i s p o s a l  quantity of waste r e s u l t i n g  from t h e  s t a b i l i z a t i o n  
of r a d f o a c t i v e  s ludge  i s  complex because of  the many f a c t o r s  r e l a t i n g  t o  
sample a n a l y s i s  r e s u l t s ,  r a d i o a c t i v e  decay, allowable d i s p o s a l  con- 
c e n t r a t i o n s ,  and o p t i o n s  f o r  d i sposa l  c o n t a i n e r s .  To f a c i l i t a t e  t h i s  
estllmation, a microcomputer spreadshee t  template  w a s  c rea ted .  The 
spreadshee t  has saved cons iderable  engineer ing  hours.  
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Ne3Llson, R. M., Jr. 

SOLIDIFICATION OF LOW-LEVEL WASTES PROM C O W K C I A L  POWER REACTORS 
Nuclear Safety, Vole 2 4 ,  No. 2, March-April 1983, 

The successful application of various agents f o r  the solidification of wet 
solid wastes from commercial power reactors requires insight concerning 
their use and limitations. Solidification agents and their applicability 
to specific waste types are discussed I n  the context of waste management 
operatlons and existing regulatory requirements. Formulators of future 
requirements and burial site acceptance criteria w i l l  likely consider 
waste form properties and performance in the disposal environment Test 
methods for the measurement of relevant waste. €orin properties are 
discussed, and a qualitative waste form comparison i s  given. 

Neilson, Re PI., Jr.; Colombo, P. 

SOLIDIFICATPQN OF TON EXCHANGE RESIN WASTES 
BNL-51615, Brookhaven NatPonal  Laboratory, August 1982, 

This topical report describes the results of an investigation of the s o l i d -  
Ification of ion exchange resin wastes. The solidification aaedia 
investigated included Portland type 1, Portland type I T P ,  and high- 
alumina cementa; a proprietary gypsum-based polymer-modified cement; and 
a vinyl ester-styrene thermosetting plastic. Work was conducted to deter- 
mine compositional envelopes which will produce acceptable waste forms. 
Imposed acceptability criteria required that waste forms be monolithic 
freestanding solids with no freestanding water and be able t o  withstand a 
2-week immersion test without loss of mechanical integrity. Samples for -  
mulated with hydraulic cement were analyzed t o  investigate the effects of 
resin type,  resin loading, waste/cement ratio, and water/cement ratio. 
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Neuhauser, K. S.; Cashwell, J, W.; Reardon, P. C.; M c N a i r ,  G. W. 

A PRELIMINARY COST-AND-RISK ANALYSIS POK TRANSPORTING SPENT FUEL 

SAND84-1795, Sandia National. L a b o r a t o r i e s  1984. 
AND HIGH-LEVEL WASTES TO CANDIDATE REIZOST'XrORY SITES 

This  r e p o r t  d i s c u s s e s  t h e  r e l a t i v e  c o s t s  arid r i s k s  of t r a n s p o r t i n g  n u c l e a r  
wastes t o  n i n e  potential candida te  r e p o s i t o r y  sites. The c a l c u l a t i o n s  
performed are c o n s i s t e n t  wi th  a ~ K ~ V ~ O U S  TTC s tudy  (Wilmot e t  al . ,  19831, 
but  t h e  a n a l y s e s  have been updated t o  r e f l e c t  programmatic assumptions 
about  cask c a p a c i t i e s  and r e p o s i t r ~ r y  c a p a c i t y  i n  o r d e r  t o  be c o n s i s t e n t  
w i t h  environmental  assessments  w r l t t e n  under t h e  Nuclear Waste Pol icy  A c t .  
Because of t h e  complexity of t h e  issues, as w e l l  as the i r  r e g i o n a l  
c h a r a c t e r ,  c o s t s  and r i s k s  should be considered t o  be relative i n d i c a t o r s  
among t h e  v a r i o u s  sites. 

CALCINATION OF WM-183 bL4STE 
ENICO-1128, Exxon Nuclear Idaho Company, Inc., June 1983. 

One of t h e  p r i n c i p a l  t a s k s  a t  t h e  Idaho Chemical Processing P l a n t  i s  t h e  
c a l c i n i n g  of l i q u i d  waste genera ted  from process ing  spent  n u c l e a r  f u e l s .  
This  r e p o r t  d i s c u s s e s  f lowsheet  development work done t o  process  t h e  waste 
i n  tank  WM-183 - a  blend of aluminum n i t r a t e ,  e l e c t r o l y t i c  f i r s t - c y c l e  
e x t r a c t i o n ,  and sodium wastes, Y e t ,  s i n c e  t h e  development of t he  or ig ina l  
f lowshee t ,  t h e  waste i n  tank WM-183 h a s  been concent ra ted ,  blended w i t h  
o t h e r  wastes, arid t r a n s f e r r e d  t o  tank  Sm-189. However, the work d e s c r i b e d  
i n  tliis r e p o r t  w a s  used t o  choose a method l o r  c a l c i n i n g  t h i s  modified 
waste. I t  is being c a l c i n e d  as a blend w i t h  zirconium f l u o r i d e  waste, 
w i t h  enough calcium n i t r a t e  b c h g  added t o  t h e  blend t o  g i v e  i t  a 
ca lc ium/€luor ide  mol r a t i o  of 0.60 t o  0.70. The work done i n  t h i s  r e p o r t  
w i l l  a l s o  h o p e f u l l y  e x p e d i t e  t h e  processing of o t h e r  waste blends,  
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Nishihara, Y e ;  et al. 

STABZZLXLNG SOLTDIFICATTON 11: FUNDAMENTAL TEST OF THE WASTE 
SOLIDIFTCATLON PROCESS U T I L I Z I N G  HYDROTHERMAL REACTION 
Waste Management '85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, k i z o n a ,  K. G. Post ,  ea., VoL. 2,  pp. 177-80, 
March 1985. 1 

A fundamental  t e s t  of t h e  hydrothermal  s o l i d i f i c a t i o n  process  was per- 
formed f o r  t h e  purpose of developing the s o l i d i f i c a t i o n  system capable  of 
t ransforming  t h e  powder wastes genera ted  Erom t h e  c a l c i n e r  ( o r  d r y e r )  and 
i n c i n e r a t o r  t n  t h e  nuc lea r  p l a n t  t o  a long-term s t a b l e  and r i g i d  form. 
The r e s u l t s  are p resen ted  i n  t h i s  p a p e r .  From t h e s e  r e s u l t s ,  w e  ob ta ined  
a f a i r  prospec t  f o r  t h e  p r a c t i c a l  u se  of t h i s  process .  

Nojima, Y.; Iiiuura, I.; Takeda, K.; Kawaguchf, A. 

OPER4TIONA1, EXPERIENCE I N  THE LOW-LEVEL L I Q U I D  WASTE TKEATMENT AT 
TOKAI IZEPROCESSING PLANT 
Fuel  Reprocessing and Waste Management, Proceedings of t h e  
American Nuclear Soc ie ty  I n t e r n a t i o n a l  Topica l  Yeet ing,  Jackson,  
Wyoming, VoL. 1, pp. 505-15, August 26-29, 1984. 

4t Tokai ,  r ep rocess ing  commenced i n  September 1977. About 174 -Mg of i n i -  
t i a l  uranlum i n  spen t  f u e l s  t r a n s p o r t e d  from tlie Japanese  nuc lea r  power 
s t a t i o n s  have been reprocessed  through December 1983. The r e l a t i v e l y  
l a r g e  q u a n t i t i e s  of low-level l i q u i d  wastes genera ted  dur ing  t h l s  per iod 
have been t r e a t e d  s a f e l y  us ing  a low-level waste t r ea tmen t  p rocess ,  which 
has  been i n  s u c c e s s f u l  o p e r a t i o n  so  f a r .  T h i s  paper  d e s c r i b e s  the opera- 
t i o n a l  exper ience  of t h e  low-level l i q u i d  waste t rea tment  a t  t h e  Tokai 
p l a n t .  
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Noland, J, W,; Sisk, W e  €3, 

I N C I N E R A T I O N  OF EXPLOS I VE S-CONTAMINATED SO 11.4s 
Presented  a t  the  13th Annual Environmental Systems Symposium, 
Roy F. Weston, Inc. ,  March 1984, 

The o b j e c t i v e s  of t h e  I n c i n e r a t i o n  of Explosi-ves-Contaminated S o i l s  ( I E C S )  
p r o j e c t  were as fOllOWS: 

1. LZie primary o b j e c t i v e  of t h e s e  tests w a s  t o  demonstrate  t h e  
e f f e c t i v e n e s s  of i n c i n e r a t i o n  as a decontaminat ion method f o r  
expl osives-contamtnated s o i l s .  

( a )  develop a d a t a  base and a p p r o p r i a t e  c o r r e l a t l o n s  f o r  
2 .  t h e  secondary o b j e c t i v e s  of t h e  p r o j e c t  were to :  

des igning  and p r e d i c t i n g  t h e  performance of t h e  
i n c i n e r a t o r  as a decontauiination method 

( b )  detprmine t h e  f a t e  of t h e  e x p l o s i v e s  and metals j n  the 
contaminated s o i l s  d u r i n g l a f t e r  i n c i n e r a t i o n ,  and 

( c >  iwasure p o l l u t a n t  l e v e l s  t n  the  s t a c k  gas t o  determine 
the air pollut . ion c o n t r o l  devices  t h a t  would be r q u i r e d  
f o r  i n c i n e r a t o r s  t h a t  may be used i n  the f u t u r e  t o  
i n c i n e r a t e  explosives-contamlnated s o i l s .  

ELECTRODIALYTIC DECONTAMINATION OF SPENT I O N  EXCHANGE RESINS FROM 
CANDIJ PRIMARY HEAT T W S P O R T  PURIFICATION CIRCUITS 
IAEA-Sl4-264/32, Onatar io  Hydro, November 1982. 

The development of a novel e l e c t r o d i a l y t i c  decontamination process  f o r  
t h e  seJ-ective removal of r a d i o a c t i v e  C s  from s p e n t  Li-form i o n  exchange 
r e s i n s  from CANDU Primary Heat Transport  (PHT) p u r i f i c a t i o n  c i r c u i t s  i s  
descr ihed .  The process  involves  passage of a dc e l e c t r i c  c u r r e n t  through 
a bed o f  t h e  spent  i o n  exchange r e s l n  i n  a s p e c i a l l y  designed e l e c t r o -  
d i a l y t i c  cell .  The radiocesium so  removed from a volume of t he  s p e n t  
r e s i n  i s  concent ra ted  onto  a m c h  smaller volume o f  a C s  se1ect.l-ve s o r b e n t  
t o  achieve a s i g n i f i c a n t  r a d i o a c t i v e  waste voliillae reduct ion .  Technical  
f e a s i b i l i t y  of t h e  Elec t roDia ly tPc  Resin Decontamination (EDRD) process  
has been demonstrated on a bench scale w i t h  a ba tch  of s imulated s p e n t  i o n  
exchange r e s i n  and us ing  potassiriro c o b a l t  f e r r o c y a n i d e  as t h e  C ~ J  s e l e c t i v e  
s o r b e n t .  A volume reduct ion  f a c t o r  g r e a t e r  than  10 w a s  achieved. The 
process  appears 60 be economdcally a t t r a c t i v e .  The EDrPD process  can a l so  
be cff t rc t - lvely appl ied  t o  i n - l i n e  p u r i f i c a t t o n  i n  t h e  PHT c i r c u i t s  of 
CAMDU r e a c t o r s  t o  minimi-ee t h e  volume of i o n  exchange r e s i n  usage. 
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STE INVENTOBXES AND PROJECTIONS: AN OVERVIEW 
0W/TM-8322, Oak Ridge National Laboratory, July 1982. 

The Integrated Data Base ( I B B )  program is sponsored by the Department of 
Energy (DOE) to provide fully integrated and reconciled inventories, 
characteristics, and projections (including alternative cases) for spent 
nuclear fuel and all categories of radioactive waste, The summary papers 
included in this compendium are drawn from a special session on "Radwaste 
Inventories and Projections" given at the American Nuclear Society Meeting 
in Los Angeles, June 1982, In addition, two other papers are included 
that were not given at that meeting in order to properly round out this 
overview. 

The IDB program works with, draws on, and provides supporting information 
to DOE and its contractors tn the areas of systems analysis, spent fuel, 
high-level waste, TEtU waste, low-level waste, airborne waste, fuel recycle 
and transportation, waste isolation, and remedial action programs. These 
papers cover: a broad overview of data needs and functions, the IDB 
inventory and projection functions; systems analysis application; data 
needs for national waste teMnal storage; and applications to and from 
LLRW, HLRW, and TRU waste. 

Nuelear Energy Lsw-Level Radioactive Waste Managemnt Program 

LONG-RANGE PLAN FOR NUCLEAR ENEXGY LOW-LEVEL RADIOACTIVE WASTE 
W A G E M e N T  PROGRAM 
United States Department of Energy, November 1984. 

The Nuclear Energy Low-Level Waste Management Program facilitates the 
establishment of a reliable system for treatment and disposal of comer- 
cially generated low-level waste, evaluates this system in terms of opera- 
tional efficiency by 1988, and develops plans and procedures for 
implementation of W E  responsibilities. 
Waste Management Program is a key element in the successful. implementation 
of a regional system of commercial low-level waste management facilities. 
The Program makes available fo r  private sector use applicable treatment 
and disposal technology developed through extensive DOE experPence and 
research, fosters selected cooperative technology development demonstra- 
tions with States and industry, and provides technical assistance for 
efforts resulting in the establishment of new low-level waste disposal 
facilities, The Program provides a means for states to rely on a broad 
range of expertise and operational experience in low-level waste treatment 
and disposal while they establish the necessary institutional framework 
and techniques for development and operation of new low-level waste dispo- 
sal faellities resulting fa an improved low-level waste management system 

The Nuclear Energy Low-Level 
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AZTECK SOLLDIFPCATION SYSTEM OFFERS ADVANTAGES 
Nuclear Eng-Lneering I n t e r n a t i o n a l ,  Vol. 28, No. 338, pp. 46-47 ,  
March 1983. 

Gemral El.ectrl_c's Nuclear Energy Operat i  011s has repor ted  t h e  development 
of a nuelear  p l a n t  Bow-level radwaste p rocess ing  system which reduces 
s o l i d i f i e d  waste volume t o  10 t o  50 2 of t h a t  prodjzced by a t y p i c a l  cement 
system i n  g e n e r a l  use today. The process  will t rea t  HSdK and PWR wastes. 
Aztech a p p l i e s  vacuum az twt rop ic  di  st l l l a t i o n  technology t o  remove water 
from low-1 me1 nuclear plant. wastes and encapsu la t e s  them i n t o  a dense 
p l a s t i c  product which has very  low l e a c h a b i l i t y .  Azeoteopdc d i s t i l l a t i o n  
occurs when a mixture of two components boils at a tempera ture  d i f f e r e n t  
from t he  b o i l i n g  po ln t  of either. T h e  boiloff vapors c o n t a i n  a f i x e d  
r a t i o  of the two, Xn t h e  Axtech prwcess ,  a minimum boi l ing-poin t  
azeot rope  i s  formed between water and a p o l y e s t e r  monomer. 

Nuclear Power 

ADDIESSXNG WASTE ISSUES WITH TECHNOLOGY, EXPERIENCE, IK4GTNATION 
Promotional Brochure, & n e r d  Electric, Company, 1985. 

General Electric 's  (GE's) a c t i v i t i e s  in waste nnanaagelaent cover a f r i l l  
spectrum and can be viewed as spanning t h r e e  main areas: 
r a d i o a c t i v e  waste, (2 )  high- leve l  r a d i o a c t i v e  waste, and ( 3 )  decom- 
miss ioning .  Under low-level radwaste,  GE o f f e r s  t r ea tmen t  and packaging 
of l-bquid waste, dry waste, and i r r a d i a t e d  hXdWidKe a t  r e a c t o r  si tes.  The 
i n t e r i m  storage of s p e n t  fuel. a t  r e a c t o r  sites, casks  f o r  t r a n s p o r t  of 
spen t  f u e l  t o  permanent r e p o s i t o r i e s ,  and design and development of equip- 
ment and s y s t e m  f o r  permanent r e p o s i t o r i e s  c o n s t i t u t e  t h e  c u r r e n t  
o f f e r i n g s  i n  t h e  h igh- leve l  area, Dismantlement of r e a c t o r s ,  both p u b l i c  
and p r i v a t e ,  t h a t  have completed t h e i r  u s e f u l  l i f e ,  p l u s  decontamination 
and d e c o d s s i o n i n g  of r a d i o a c t i v e  f a c i l i t i e s  such as t r a n s u r a n i c  pro- 
cessing p lanes ,  make up the l a t e s t :  a d d i t i o n  t o  GE waste management ser- 
v i c e s "  

(1) low-level 
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Nuclear Kernlatory Commission 

A HANDBOOK OF ACRONYMS AND TNITTAL,'ICSMS 
NUREG-0544,  Rev. I ,  Nuclear Regulatory Commission, April 1981. 

This handbook provides an alphabetically arranged list of acronyms, ini- 
tialisms, and similar condensed forms observed in use in the nuclear 
industry. The distinction between acronyms and initialisms is as follows: 

Acronym - a pronounceable term formed from the initial letters of a com- 
-expression: 
and rem from roentgen equivalent man. 

FEMA is formed from Federal Emergency Management Agency 

Initialism - a nonpronounceable term formed from the initial letters of a 
compound expresion: GAO from General Accounting Office and ac for alter- 
nating current. 

When using these, or similar, condensed forms in your writing, write o u t  
the full expression the first time it appears, followed by the acronym or 
initialism in parentheses. Thereafter, the condensed form can be used. 

VOLUME REDUCTION AND S O L I D I F I C A T I O N  SYSTEMS FOR RADWASTE 
Hanau-11, WUKEM, July 1984. 

Various processes can be applied to prepare radioactive wastes f o r  final 
storage and optimize costs at the same time. These processes depend on 
the properties of the waste and the required specifications. Optimizing 
the costs {i,e., mainly reducing the volume) is associated with transpor- 
tation costs to the burial site. 

Volume reduction and solidification systems can be applied for the 
following low-, medtum- and high-level waste streams: 

1, noncombustible waste, 
2. combustible solid and liquid waste, 
3.  ion exchange res€ns/spent solvent (TBP), and 
4. compactible waste. 
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NUS CorDoration 

DOE ORDER 5480.2 HAZARDOUS WASTE MANAGEMENT PLANS: LISTING OF 
TREATMENT, ETC., OF NONCOMPLIANCE ITEMS BY WASTE TYPE FOR MMES 
NUS P r o j e c t  No. 981, Rockv i l l e ,  Maryland, January 1985. 

This  r e p o r t  p r e s e n t s  t h e  resu l t s  of an NUS review of t h e  hazardous waste 
t r e a t m e n t ,  s t o r a g e ,  and d i s p o s a l  (TSD) u n i t s  i d e n t i f i e d  i n  Hazardous Waste 
Management Plans (HWMPs) submit ted t o  U . S .  Department of Energy 
Headquarters  (DOEHQ) under DOE Order 5480.2, HAZARDOUS AND W I O A C T I V E  
M I X E D  WASTE MANAGEMENT. 

A t a b l e  i s  provided which shows t h a t  44 % (125) of t h e  TSD u n i t s  were 
r epor t ed  t o  manage only RCRA hazardous wastes, and only 14% (17)  of t h e s e  
u n i t s  were r e p o r t e d  t o  be i n  compliance. 

NUS Corporation 

SEMINAR SUMMARY OF NUS COMPLETED: ETC. 
NUS P r o j e c t  No. 6981, Rockvi l le ,  Maryland, February 1985. 

E n t i r e  t i t l e :  

SEMINAR SUMMARY OF NUS COMPLETED: TECHNICAL SUPPORT TO O W  FOR 
EVALUATION OF DOE ORDER 5480.2 HAZARDOUS WASTE MANAGEMENT PLANS (HWMPS) 
AND IMPLEMENTATION PLANS (IPS) FOR MARTIN MARIETTA ENERGY SYSTEMS, INC. ,  
OAK RIDGE, TN 

Tasks inc lude :  

1. Task 1 - I P  Review, 
2. Task 2 - Assist in DOE-HQ I P  "Approval" Process ,  and 
3 .  Task 3 - HWNP Review. 
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NUS Corporation 

A WORKSHOP FOR HAZARDOUS AND RADIOACTIVE M I X E D  WASTE MANAGEMENT 
Rockville, Maryland, January 1984. 

This workshop was to aid generators, handlers, etc., of hazardous waste in 
the management of that waste. 

Included in the workshop were the following: 

1. 

2. 
3 ,  
4.  
5 .  
6.  
7. 
8 ,  

Case Study of Industrial Facility 
(a) Waste Analysis Plan 
( b )  Contingency Plan 
(c) Closure and Postclosure Plan 
Schedule for Inspection and Inspection Log 
Personnel Training Program 
Operating Record 
RCRA Directions 
Identification of a Hazardous Waste 
Laboratory Aspects of RCRA 
Appendices - Including the Federal Register List of Hazardous Wastes 

NUS Processing Services Corporation 

MOBILE LIQUID ABRASIVE DECONTAMINATION 
Promotional Brochure, NUS Process Services, 1975. 

To develop the NUS Liquid Abrasive Decontamination system, NUS has adapted 
techniques used in Europe over the last decade. 
tamination system is self-contained i n  a 40-ft (12-311) trailer. A1L decon- 
tamination is performed inside an enclosed booth within the trailer. The 
booth measures 6 x 4 x 4 ft (1.8 x 1.2 x 1.2 m) and can hold up to 1000 l b  
( 4 5 4  kg) of material. At the bottom of the booth is a sump that contains 
a slurry of preselected abrasion particles suspended in water. About 50 
gal (190 L) of slurry continuously recirculate at high flow rates through 
a nozzle. A technician handles the nozzle through glove ports in the 
enclosed booth. 

The entire decon- 

N o  corrosive or volatile chemicals, which could damage reusable items, are 
used. Eight control variables affect the surface removal of the part 
being decontaminated, including water pressure, air pressure, and abrasive 
material selected. The correct combination enables the technician to 
scrub an item with only negligible surface material removal, or  if 
required, to remove 0.25 in. (6-mm) of metal from a steel surface in less 
than 10 min. 
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NUS Processinn Services CorDoration 

MOBILE RADWASTE SOLIDIFLCATION 
Promotional Brochure NUS Processing Servlces, 1985. 

NUS offers a complete Mobile Radwaste SolidifLcation Service, ineluding 
equipment, liners, chemicals, technicians, and Process Control Program 
( P C P )  needed t o  process any waste. Process shields and cask transpor- 
t a t i o n  are also available. System installation, including review and 
approval of the P C P ,  usually takes Less than 2 d. NUS provides a PCP f o r  
each type of waste to be processed. The PCP, a generic document on file 
with the  NIX,  specifies snlfdification procedures and requirements. It 
incorporates sampling requirements, process variables, scaling calcula- 
tions, and data sheets for monitoring and controlling the solidificatton 
process. The PCP also provides the acceptance criteria for bath sample 
and full-scale solidification to ensure compliance w-lth all. requirements, 
including 10 CRF 51. At the utility's optton, a generic PCP can be custo- 
mfxed f o r  inclusion in the plant's operating procedures. When radwastc is 
ready f o r  solidification, iprs specific f o r m i l a t t o n  is verified through the 
P C P  and transferred to a disposable liner. After it is chemically 
pretreated, Portland cement is  blended into it, and the resulting cement 
slurry cures for 24 to 48 h. NUS then conducts quality checks and pre- 
pares the liner f o r  shipment. 

NUS Processing Services Corporation 

RADIOACTIVE WASTE TKWSYORTATION 
Promotional Brochure, NUS Process Services Corporachon, 1975. 

NUS Process Services offers four radwaste transportation plans: 

1. Demand Service, 
2. Operating Lease, 
3.  Capital Lease, and 
4.  Equipment Purchase. 
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NUS Processing Services Corporation 

TRANSFIX: THE HQST EFFICIENT TRANSPORTABLE RADWASTE PROCESSING 
SYSTEM AVAILABLE 
Promotional Brochure, NUS Processing Services, 1985. 

TRANSFIX Service decontaminates radwaste water by passing it through 
vessels containing filtration media and ion exchange resins. Disposable 
vessels made of carbon steel or  nondisposable, stainless-steel vessels 
with resin sluicing capability are provided. When the capability to 
remove radioactive material is exhausted, disposable vessels are dewatered 
or solidffied in situ and then shipped t o  a low-level radwaste disposal 
site. I n  both cases, the resulting end product contains zero freestanding 
water and complies with all federal and state disposal regulations. A I 1  
vessels are fabricated in compliance with Section VIII of the ASM Boiler 
and pressure Vessel Code. 

TRANSFIX equipment includes process control skids, shielding, disposable 
and nondisposable vessels, dewatering skids, and solidification or resin 
sluicing equipment. 

Oakes, T. W.; Parzyck, D. C. 

ENVIRONMENTAL MANAGEMENT AT ORM, - FIVE-YEAR PROJECT PLAN 
FY 1985-1989 
ORNL/TM-4200, Oak Ridge National Laboratory, June 1984. 

The Environmental Management Project Plan for ORWL includes an introduc- 
tion, a description of environmental operations at ORNL, a discussion of 
waste management operations at ORNL, and the five-year project plan. 
Recently, significant programs at the Laboratory have been changed from an 
emphasis that was almost wholly nuclear to programs that include large 
commitments to nonnuclear tecbnologies. Some of these technologies 
involve nonradioactive, but nonetheless hazardous, materials. In addi- 
tion, new legislation and intensified awareness of environmental issues 
are increasing the requirements for monitoring, controlling, and reporting 
of nonradioactive pollutants. This necessitates an Environment Management 
program that is not only responsive to t he  needs of these nonnuclear 
programs but also prepared to meet the challenge of all upcoming l a w s  and 
environmental issues. In the Five-Year Plan, an attempt is made to pro- 
vide a comprehensive picture of ORwL's environmental projects, including 
line-item and GP projects proposed by the Laboratory and the Waste 
Management Program. 
based on the severity of the problern(s1 they address. 

Priorities have been established f o r  these projects, 
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Oak Ridee National Laboratsrv 

A b s t r a c t s  from t h e  SIXTH AFWJAL DOE LLIJMP PARTICIPANTS' 
INFORMATION MEETING 
CONF-8409115-Abstracts, Oak Ridge Nat iona l  Laboratory,  
September 11-13, 1984. 

P lenary  Sess ion  I - 7 papers  
P lenary  Sess ion  11. - 3 papers  
SESSION I: A. Disposal  Technology - Improved Shallow Land B u r i a l  - 11 

papers  
Disposal  Technology - Greater Confinement Disposal  - 4 
papers  

8. 

C. Disposal  Technology - C o r r e c t i v e  Measures - 6 papers 
SESSION 11: C h a r a c t e r i s t i c s  and Treatment of Low-Level Waste - 1 4  papers  
SESSION 111: Environmental Aspects and Performance P r e d i c t i o n  - 10 papers  
Workshop A. P r e d i c t i n g  Source Terms f o r  Low-Level Waste - 1 paper 
Workshop B. Performance Assessment f o r  Low-Level Disposa l  F a c i l i t i e s  - 1 

Workshop C. Approaches t o  Low-Level Disposal  F a c i l i t y  S i t i n g  and 
paper  

C h a r a c t e r i z a t i o n  - 2 papers  
O v e r a l l  Summary Sess ions  

Oak Ridge National Laboratory 

MANAGEMENT OF INTERMEDIATE-LEVEL RADIOACTIVE WASTE 
ERDA-1558, Oak Ridge Nat iona l  Laboratory,  September 1977. 

T h i s  environmental  impact s ta tement  w a s  prepared i n  accordance wi th  t h e  
N a t i o n a l  Environmental Pol icy  A c t  of 1969. Reasonable a l t e r n a t i v e  tech- 
n iques  are analyzed. The f a c i l i t y  requirements  necessary t o  implement t h e  
technique are analyzed,  and t h e  p o t e n t i a l  environment impacts of t h e  
a v a i l a b l e  a l t e r n a t i v e s  are assessed.  

Normal o p e r a t i o n s  a t  Oak Ridge Nat iona l  Laboratory (ORNL) g e n e r a t e  up t o  
2,000,000 g a l / y e a r  (7,500 m3/year) in te rmedia te - leve l  waste s o l u t i o n  
having an average a c t i v i t y  c o n c e n t r a t i o n  of -0.01 C i / g a l  (-5 t o  15 Ci/m3). 
The l i q u i d  i s  concent ra ted  by evapora t ion ,  and from 1966 t o  1985 w a s  
p e r i o d i c a l l y  disposed of by s h a l e  f r a c t u r i n g .  

A s tudy  w a s  made a t  ORNL of v a r i o u s  a l t e r n a t i v e s  t o  s h a l e  f r a c t u r i n g .  A l l  
of  t h e s e  a l t e r n a t i v e s  would r e s u l t  i n  t h e  conversion of ORNL waste solu-  
t i o n  and s ludge  i n t o  a s o l i d ,  nonburnable w a s t e  form s u i t a b l e  f o r  t e m -  
porary  on-s i te  s t o r a g e  and f o r  u l t i m a t e  shipment o f f - s i t e  €o r  d i s p o s a l  a t  
a F e d e r a l  r e p o s i t o r y .  Eleven processes  f o r  t h e  immobil izat ion of LLRW 
s o l u t i o n  were considered. 
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Oak Ridge National Laboratory 

SPENT FUEL AND RADIOACTIVE WASTE INVENTORIES, PROJECTIONS AND 
CHARACTERISTICS 
DOE/NE-0017/3, Oak Ridge National Laboratory, 1984, 

Current inventories and characteristics of commercial spent fuels and both 
commercial and U.S. DOE radioactive wastes were compiled through December 
31, 1983, based on the most reliable information available from government 
sources and the open literature, technical reports, and direct contacts. 
Future waste and spent fuel to be generated over the next 37 years and 
characteristics of these materials are also presented, consistent with the 
latest DOE/Energy Information Administration (EIA) projection of U.S. com- 
mercial nuclear power growth and expected defense-related and private 
industrial and institutional activities. 

Materials considered, on a chapter-by-chapter basis, are: spent fuel, 
high-level waste, transuranic waste, low-level waste, commercial uranium 
mill tailings, airborne waste, remedial action waste, and decommissioning 
waste. For each category, current and projected inventories are given 
through the year 2020; and the radioactivity and thermal power are calcu- 
lated, based on reported or calculated isotopic compositions. 

Oak Ridge National Laboratory/Hazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT REPORT: ALBUQUERQUE 

Oak Ridge National Laboratory, September 10, 1984. 
OPERATIONS - GE PIPJELLAS 

The Pinellas Plant, located in Pinellas, Florida, generates mainly 
industrial wastes (including sanitary) disposed of through the Pinellas 
County Sewer System or hazardous wastes disposed of through off-site com- 
mercial disposal or reclamation facilities. Solid radioactive wastes are 
sent to the Savannah River Plant. A very small quantity of explosive 
waste material is generated and is disposed of on-site by thermal treat- 
ment (burning). 

, 



180 

DOE W A R D O U S  CHEMICAL WASTE SITE VISIT REPORT: ALBUQVEKQUE 
OPERATIONS - KANSAS CITY BENDIX PLANT 
Oak Ridge Nat iona l  Laboratory,  January 21, 1985. 

The Kansas C i ty  P l a n t  (KCP), managed by the Bendix Corpora t lon  for 130E, 
produces nonnuclear components f o r  the DQE weapons program. 

The KCP gene ra t e s  about 25 hazardous waste streams i n  t h e  form of 
s o l v e n t s ,  spen t  p l a t i n g  wastes, machfne coo lan t  wastes, PCKs, phs tographlc  
waste, p a i n t s  and t h i n n e r s ,  f u e l s  and o i l ,  mercury, a s b e s t o s ,  aerosol. pro- 
d u c t s ,  adhes ives ,  and p o t t i n g  o p e r a t i o n  wastes. 

The two waste t rea tment  € a c i l i t i e s  on-s i te  are: ( 1 )  A s o l v e n t  recovery 
d t s t i l l a t i o n  t m f t ,  and ( 2 )  An o i l / w a t e r  s e p a r a t o r  f o r  dewatering o i l s .  

A 1 1  waste i s  disposed of o f f - s i t e  by s e l e c t e d  commercial d i s p o s e r s ,  A t  
p r e s e n t ,  t h e r e  are fou r  waste s t o r a g e  areas and f o u r  aboveground bulk 
s t o r a g e  tanks  a t  t h i s  f a c i l i t y .  

DOE WARDOUS CHEMICAL WASTE SITE n s r r  WPORT: ALBUQUERQUE 
OPERATIONS - LQS W O S  NATIONAL LlCBOMTORY 
Oak Ridge NatLonal Labora tory ,  August 20, 1884. 

Los Alarnos Nat iona l  Laboratory (LANL) i s  a multiprogram, r e s e a r c h  and 
development f a c i l i t y  located about 48 miles (77  km) nor thwes t  of Santa  Fe. 
S l i g h t l y  over one-half of i t s  annual  funding  comes from t h e  DOE weapons 
program. The reiaainder comes from o t h e r  DOE programs and other agencies ,  

The volume of hazardous waste genera ted  a t  LANL i s  small compared wi th  
t h a t  a t  DOE product ion  f a c i l i t i e s .  Most hazardous wastes are i n  t h e  €om 
of l a b o r a t o r y  chemicals. The l i q u i d ,  r a d i o a c t i v e  waste streams t h a t  feed  
t h e  Liquid Waste Treatment P l a n t  con ta in  low concen t r a t ions  of heavy 
metals and o c c a s i o n a l l y  some organ ic s .  I n  consonance wi th  QE-AL p o l i c y ,  
t h e s e  streams are t r e a t e d  as r a d i o a c t i v e  wastes. 

Other hazardous o r  d x e d  waste treatment/storage/disposal f a c i l i t i e s  
(TSDFs)  include the Controlled-Air I n c i n e r a t o r ,  a chemical s t o r a g e  
b u t l d i n g ,  a new batch t rea tment  system, d i s p o s a l  ope ra t ions  t n  TA-54 Areas 
G and L, and t h e  exp los ive  area a t  S-Site where the  exp los tves  are burned 
o r  de tona ted .  
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Oak Ridge National Laboratory/Hazardous Waste Program 

DOE KAZARDOUS CHEMICAL WASTE SITE VISIT  REPORT: ALBUQUERQUE 
OPERATIONS - MOUND FACILITY 
Oak Ridge Na t iona l  Laboratory,  August 17 ,  1984. 

The Mound F a c i l i t y ,  l o c a t e d  i n  mamisbuarg, Ohio, i s  opera ted  f o r  DOE-ALO 
by Monsanto Kesearcli Corpora t ion  (MRC). 
development, and product ion  f a c i l i t y  performing work i n  suppor t  of DOE 
weapons and energy programs, w i t h  emphasis on exp los ives  and n u c l e a r  
technology. 

Mound i s  a n  i n t e g r a t e d  r e s e a r c h ,  

Mound g e n e r a t e s  hazardous wastes i n  t h e  form of  s o l v e n t s ,  p a i n t s ,  and 
t h i n n e r s ;  photographic  wastes; explosfves; chemical l a b o r a t o r y  wastes; and 
s p e n t  p l a t i n g  wastes. Mixed wastes are g e n e r a l l y  from s c i n t i l l a t i o n  
count ing  v i a l  wastes. 

A t  t h e  p re sen t  t i m e ,  no wastes are disposed  of on the Mound si te.  There 
i s  a covered, d iked ,  s t o r a g e  area f o r  hazardous wastes, and a warehouse i s  
used f o r  mixed waste s t o r a g e  and as a s t a g i n g  area f o r  p repa r ing  LLRW and 
TRU wastes f o r  o f f - s i t e  shipment. Mound has a cyclone i n c i n e r a t o r  and a 
g l a s s - m e l t e r  f u r n a c e  t h a t  could be used t o  t rea t  hazardous and mixed 
r a d i o a c t i v e  wastes. Hazardous wastes are packaged and t r a n s f e r r e d  t o  a 
commercial d i s p o s a l  f i r m ;  nonhazardous s o l i d  wastes are handled by a com- 
merc i a l  vendor. 

Oak Ridge National LaboratoryfWazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE vIsrr REPORT: ALBUQUERQUE 
OPERATIONS - PANTEX PLANT 
Oak Ridge Nat iona l  Laboratory,  August 16, 1984. 

The Pantex P l a n t ,  l o c a t e d  n o r t h e a s t  of Amaril lo,  Texas, i s  opera ted  by 
Mason & Hanger-Silas Mason Company. The primary miss ion  i s  f a b r i c a t i o n  of 
high-explosives (HE) components f o r  n u c l e a r  weapons and assembly/ 
disassembly of nuc lea r  weapons sys tems.  Hazardous wastes genera ted  a t  t h e  
Pantex P l a n t  inc lude :  (1) HE, ( 2 )  PCBs, ( 3 )  mercury, ( 4 )  a s b e s t o s ,  (5)  
wastewater, and ( 6 )  a c i d s / g r e a s e s .  

Except f o r  n e u t r a l i z a t i o n  f a c i l i t i e s ,  t h e  only t r ea tmen t  f a c i l i t y  a t  
Pantex i s  t h e  burn ing  ground, l o c a t e d  i n  t h e  northwest s e c t i o n  of t h e  
p l a n t .  HE and NE-contaminated wastes are burned i n  t h r e e  separate a r e a s  
of t h e  burn ing  ground: s m a l l  d i r t -bu rn ing  pads, a 3-m (10- f t r -d iam 
evapora t ion /bu rn ing  t ank ,  and two screened  i n c i n e r a t o r s .  

Pantex has  no c u r r e n t  hazardous waste d i s p o s a l  sites. 
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Oak Ridge National Laboratory/Hazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT REPORT: ALBUQUERQUE 
OPERATIONS - ROCKY FLATS PLANT 
Oak Ridge National Laboratory, September 18, 1984. 

The Rocky Flats Plant, located northwest of Denver, Colorado, is operated 
by Rockwell International's North American Space Operations €or the DOE. 
The plant's primary mission is the development and production of certain 
components for nuclear weapons. These include components fabricated from 
plutonium, as well as uranium, beryllium, and stainless steel. 

Wastes generated at Rocky Flats are. categorized as transuranic (TIIU) 
wastes, low-specific-activity (LSA) wastes, and nonradloactive wastes. 
The majority of wastes generated at Rocky Flats are radioactive or mixed. 
The small amount of nonradioactive waste generated is sent off-site. 
Radioactive and mixed wastes are treated on-site to reduce the toxicity 
and/or volume and then sent to the Nevada Test Site (NTS) for disposal, o r  
to the Idaho National Engineering Laboratory (ZNEL) for interim storage 
prior to transfer to the final repository at the Waste Isolation Pilot 
Plant (WLPP) Facility. 

Oak Ridge National Labotatory/Hazardous Waste Program 

DOE I U A R D O U S  CHEMICAL WASTE SITE VISIT REPORT: ALBUQUEKQUE 
OPERATIONS - SANDIA LIVEKMORE 
Oak Ridge National Laboratory, September 10, 1984. 

Sandia National Laboratory's Livermore (SNLL) site, operated by AT&T 
Technologies f o r  DOE, has as its mission research and development 
regarding nonnuclear aspects of thermonuclear weapons and advanced alter- 
native energy systems. 

SNLL generates virtually no mixed radioactive wastes other than small 
quantities of acids and waste oils contaminated with tritium from its 
Tritium Research Facility. Some small quantities of waste PCBs result 
from old or damaged transformers and capacitors. A l l  radioactlve and 
mixed radioactive wastes are sent to the Nevada Test Site (NTS); commer- 
cial disposers are contracted to dispose of the PCBs. Primary wastes 
generated are small quantities of waste laboratory chemicals. Waste high 
explosives (HE) components are burned i n  the SNLL incinerator. Hazardous 
wastes are shipped off-site to a State of California, EPA-approved, hazar- 
dous waste disposal facility. No hazardous wastes are disposed of on- 
site. 
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Oak Ridge National Laboratory/Hazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT  REPORT: ALBUQUERQUE 
OPERATIONS - SANDIA NATIONAL LABORATORY 
Oak Ridge National Laboratory, September 10, 1984. 

Sandia National Laboratory Albuquerque (SNLA) is a multidisciplinary 
laboratory engaged in research and development of weapons and alternative 
energy sources. SNLA is managed by AT&T Technologies for DOE, with 
substantial work performed for the Department of Defense and Nuclear 
Regulatory Commi s s ion. 

SNLA generates quantities of waste laboratory chemicals, photographic 
wastes, solvents, and some waste lithium batteries and lithium scraps. 
PCB wastes accumulate from various capacitors and transformers throughout 
the laboratory. As a tenant on the Kirtland Air Force Base, SNLA must 
also adhere to certain Air Force waste regulations. Certain waste treat- 
ment and disposal activities are shared with the Air Force; for example, 
the Air Force burns high-explosive wastes, and asbestos is disposed of in 
the base sanitary landfill. Radioactive mixed wastes at SNLA are treated 
solely as radioactive wastes and are handled through the radioactive waste 
disposal program. 

Oak Ridge National Laboratory/Hazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT REPORT: CHICAGO 
OPERATIONS - ANL-E, FERMILAB, NBL 
Oak Ridge National Laboratory, January 23, 1985. 

The Argonne National Laboratory-Illinois (Am-E) performs general basic 
and applied research and development activities which range over biology, 
fossil and nuclear energy, particle physics and chemistry. The hazardous 
waste generation treatment/storage/disposal activities are handled within 
each division and is supported by the Waste bnagement Operations 
Department, which provides overall policy and procedures, collects the 
packaged wastes, and monitors the commercial shippers activitles. The New 
Brunswick Laboratory (NBL), a government owned - government-operated 
(GOGO) laboratory, provides measurements of nuclear materials for safe- 
guards inventory verification, methods development, characterization, and 
preparation of reference materials. A l l  waste types except recoverable 
uranium scrap and phosphoric acid waste are picked up for processing and 
disposition by ANL-E. The Fermilab is devoted to the study of high-energy 
particle physics and generates waste from the fabrication of magnets, some 
laboratory work, and electrical equipment maintenance and replacement. 
These wastes are disposed of off-site by commercial disposers. 
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Oak Hdge National Laboratory/Bazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT KEPORI :  IDAYO OPERATIONS - 
IUAI30 NATIONAL ENGINEERING LABORATORY 
Oak Ridge National Laboratory, December 12, 1984. 

The Idaho National Engineering Laboratory ( INEL) ,  located west of Idaho 
Falls, Idaho, is operated by E G G  ldaho and WINCO. 

The TNEL facilities generate both hazardous and radioactive mixed waste. 
The volume of chemical hazardous waste generated at INEL is small, 
amounting to approximately 11 metric ton (1.0 &)]/year of spent organics 
at WINCO and approximately [ l0 ,000 gal. (37.8 m3)]/year of waste oils, 
solvents, and acids shipped off-site to a commercial waste disposer. 
Approximately [ 600,000 gal (2270 m3) ]/year of wastewater containing dilute 
acids and bases are treated to be made nonhazardous prior to release to 
infiltration ponds. 

The INEL recently initiated an effort to determine its CEKCIA situation 
and is now collecting information to determine the magnitude of its 
problems. 

Oak Ridge National Laboratory/Bazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT wporr: NEVADA 
OPERATIONS - NEVADA TEST SITE 
Oak Ridge National Laboratory, December 12, 1984 . 

The Nevada Test Site is used for disposal. of wastes received from other 
DOE site operations. Wastes classified as hazardous are shipped to a com- 
mercial disposal operation or to reclaiming facilities with a small amount 
disposed of on-site. As these operations deal with very small volumes, 
there appear to be few concerns regarding the present management of hazar- 
dous or mixed wastes, although a need f o r  waste type evaluation exists. 

No treatment or storage facilities are operated on the NTS. Anticipated 
NCW waste streans from the Tonophah Test Range and Johnston Island will be 
disposed of in an off-site commercial disposal facility. 
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Oak Ridge Nat iona l  Laboratory/Hazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT  REPORT: OAK RIDGE 
OPERATIONS - OAK RIDGE ASSOCIATEI) IJNIVEKST'C IES 
Oak Ridge Nat iona l  Laboratory,  June 19,  1984. 

As a c o n t r a c t o r  t o  DOE, Oak Ridge Associated U n i v e r s i t i e s  (ORAU) conducts 
t o x i c o l o g i c a l  and biochemical r e s e a r c h  as p a r t  of i t s  o v e r a l l  commitment 
t o  t h e  p r o t e c t i o n  of t h e  environment. ORAU is composed of n i n e  s e p a r a t e  
f a c i l i t i e s ,  f o u r  of which are c l a s s i f i e d  as g e n e r a t o r s  of hazardous 
wastes .  

Hazardous waste produced a t  ORAU c o n s i s t s  p r i m a r i l y  of miscel laneous 
l a b o r a t o r y  chemicals,  i n c l u d i n g  flammables, o x i d i z e r s ,  poisons,  t o x i n s ,  
and carcinogens.  These chemicals are ou t  of d a t e ,  no longer  r e q u i r e d ,  
un labe led ,  o r  have been contaminated. Any a n a l y s i s  r e q u i r e d  t o  i d e n t i f y  
t h e  chemical c o n s t i t u e n t s  I s  conducted a t  e i t h e r  ORNL, ORGDP, o r  Y-12. 
Disposal  of t h e s e  wastes I s  handled through R o l l i n s  Environmental  
S e r v i c e s ,  Inc., i n  Baton Rouge, Louis iana,  and ORNL. Radioac t ive  mixed 
wastes  are produced i n  t h e  form of s c i n t i l l a t i o n  v i a l s  c o n t a i n i n g  to luene  
contaminated w i t h  low l e v e l s  of r a d i o a c t i v i t y  ((10 $ C i  of 1 4 C  and 3B p e r  
55-gal drum). 
approximately 2500 v i a l s  each,  wi th  t h e  t o t a l  p e r  drum e q u a l i n g  276 l b  
(125 kg)" These v i a l s  are t r a n s p o r t e d  t o  ORNL €or  s torage .  

The es t imated  annual  g e n e r a t i o n  ra te  i s  30 druins conta in ing  

Oak Ridge Nat iona l  Laboratory/Hazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE V I S I T  REPORT: OAK RIDGE 
OPERATIONS - OAK RIDGE GASEOUS DIFFUSION PLANT 
Oak Ridge Nat iona l  Laboratory,  July 17,  1984. 

The primary d s s i o n  of t h e  Oak Ridge Gaseous D i f f u s i o n  P l a n t  (ORGDP), 
l o c a t e d  w e s t  of Oak Ridge, Tennessee, is uranium enrichment as w e l l  as 
r e s e a r c h  and development work on advanced uranium enrichment technologies .  

In t h e  area of hazardous waste management, ORGDP has,  o r  a n t i c i p a t e s  
having,  19 t rea tment  and s t o r a g e  f a c i l i t i e s ,  i n c l u d i n g  2 TSCA s t o r a g e  
areas of PCBs. All d i s p o s a l  of hazardous wastes t a k e s  p l a c e  o f f - s i t e  a t  
EPA-approved commercial d i s p o s a l  s i tes,  o r  t h e  material remains i n  s t o r a g e  
f o r  f u t u r e  d i s p o s a l  opt€ons on-site.  

Recent i n s p e c t i o n s  by EPA and t h e  S ta te  of Tennessee have emphasized t h e  
need t o  accelerate environmental  compliance a c t i v i t i e s  on a more compre- 
hens ive  b a s i s .  The s t a t e  r e p o r t  on ORGDP, while  complimentary of t h e  
Environmental  Program, recommended t h a t  ORGDP' s  backlog of s ludges  accumu- 
l a t e d  by t h e  o p e r a t i o n  of environmental  systems be reduced. The major 
area of concern a t  ORGDP i s  groundwater. O f  concern i s  t h e  area termed 
"old c l a s s i f i e d  b u r i a l  ground," f o r  which e s s e n t i a l l y  no r e c o r d s  e x i s t  t o  
c h a r a c t e r i z e  wastes f o r  t h e  a p p r o p r i a t e  c o r r e c t i v e  a c t i o n .  



186 

Oak Ridge National Laboratory/Hazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT REPORT: OAK RIDGE 
OPEMTPONS - OAK RIDGE NATIONAL LABORATORY 
Oak Ridge National Laboratory, June 19, 1984. 

The primary mission of Oak Ridge National Laboratory (ORNL), located south 
of Oak Ridge, Tennessee, is research and development (Kbl)) in support of 
DOE objectives. Major efforts are related to fission and fusion energy, 
but work is carried out in the physical and life sciences in support of 
the broader national energy R&D effort. ORNL also does work for other 
federal agencies and for state and local governments as well as the pri- 
vate sector. O W A  hazardous waste management activities include testing 
of wastes f o r  hazard class, collection,and preparation of wastes for off- 
site commercial disposal, on-site disposal of certain wastes, and indefi- 
nite storage of radioactive mixed wastes. In 1983, a total of 141,000 kg 
of chemical or mixed wastes was handled with slightly less than one-halE 
being shipped off-site for commercial disposal. 

H W  conclusions regarding potential technology development needs center on 
the disposal of radioactive mixed wastes and the possibility of reme- 
diation at former waste disposal sites subject to CERCLA. 

Oak Ridge National Laboratory/Hazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT REPORT: OAK RIDGE 
OPERATIONS - NLO 
Oak Ridge National Laboratory, August 15, 1984. 

The Feed Materials Production Center (FHPC), located in southwestern Ohio, 
is operated by NLO, Inc. It is responsible for purifying and processing 
uranium metal for use in DOE defense programs. FMPC produces only organic 
solvents, primarily l,l,l-trichloroethane, but they maintain an inventory 
of hazardous wastes received from other sites, including spent trichloride 
salt, methylene chloride-based degreasing solvent, and uranium- 
contaminated solvents. The inventory of radioactively contaminated 
solvents is expected be disposed of in the Toxic Substances Control Act 
(TSCA) incinerator now under construction at ORGDP, but concern has been 
expressed as to when the incinerator will be available to incinerate FMPC 
materials. 
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Oak Ridge National Laboratory/Hazardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT REPORT: OAK KIDGE 
OPERATIONS - R M I  
Oak Ridge National bboratory, August 9, 1984. 

The RMI Extrusion Plant, located in Ashtabula, Ohio, is engaged in an 
intermediate forming step of both depleted uranium for Savannah River 
Plant (SRP) and slightly enriched uranium for the N-Reactor at Hanford. 

The plant produces approximately 9 tons  (-8 Mg) of barium chloride wastes 
annually from the molten salt baths. This is the primary hazardous waste 
produced. Approximately two drums of waste solvent- are produced each 
year. Sludges from the nitric acid bath are sent to the Feed Material 
Production Plant (FMPC) at Fernald for uranium recovery. These sludges 
may be determined to be hazardous. All hazardous and mixed radioactive 
wastes are sent to FMPC for final disposition. 

Oak Ridge National Laboratory/Haeardous Waste Program 

DOE HAZARDOUS CHEMICAL WASTE SITE VISIT REPORT: OAK RIDGE 
OPERATIONS - Y-12 INSTALLATION 
Oak Ridge National Laboratory, June 11,  1984. 

The Y-12 site, located west of Oak Ridge, 'Tennessee, has the primary 
mission of producing nuclear weapon components. They also do production 
work in support of other DOE facilities and other agencies. 

In the area of hazardous waste management, Y-12 operates 26 treatment, 
storage, and disposal (TSD) facilities and has identified 18 "closed" 
facilities. They have approximately 150 hazardous or mixed waste streams. 
Since early 1983, Y-12 has been the subject of intense public scrutiny and 
regulatory attention with regard to their hazardous waste management prac- 
tices. 

Major areas of concern are as follows: ( 1 )  Can the concrete-fixed sludges 
(primarily from S-3 ponds) be delisted and handled a8 low-level radioac- 
tive wastes? (2)  How should other mixed-waste streams be handled? ( 3 )  
Virtually all of Y-12's current hazardous waste disposal activities must 
be curtailed or significantly modified. 
a timely basis to implement plans for compliance? 

(4) Will funding be available on 



188 

Oak Wfdge Nat iona l  Laboratary/Razardous Waste Program 

DOE I-IAZARDOUS CHEMICAL WASTE SITE VISIT  REPORT : R'6CHLAND OPEFWL-CONS 
Oak Ridge Nat iona l  Laborailory, J u l y  12, 1984, 

The o p e r a t l o n s  a t  Hanf ord I n  support  of c r i t i ca l  n a t i o n a l  p r i o r i t i e s  are 
many and roraplex, The major c o n t r a c t o r s  who o p e r a t e  t-he f a c i l i t y  are as 
follows: (1) HatteBle Memorial I n s t i t u t e  o p e r a t e s  t h e  P a c i f i c  Northwest 
Labora tor ies  (PNL); ( 2 )  Westtnghuuse Hanford Company (WHC) i s  p r i m a r i l y  
involved w i t h  t h e  development of breeder  r e a c t o r  technology; ( 3 )  UNC 
Nuclear I n d u s t r i e s  (UNC) o p e r a t e s  t h e  N-Reactor; and ( 4 )  Rockwell Banford 
Operat ions i s  r e s p o n s i b l e  f o r  Hanford chemical process ing ,  waste manage- 
ment, and s i t e - s u p p o r t  services. Other c o n t r a c t o r s  inc lude :  Jones 
Cons t ruc t ion  (JAJ) ,  Boeing Computer Serv ices  (BCSR), Hanford Environmental 
Heal th  Foundation (HEHF),  and Kaiser Engineers. 

Mixed r a d i o a c t i v e  wastes are t h e  primary problem regard ing  hazardous 
chemical wastes and may inc lude  high-level  and t ransuranium process ing  
(TRU) wastes. 
metals, PCBs contaminated w t t h  s l i g h t  r a d i o a c t i v i t y ,  and l a b o r a t o r y  cherni- 
cals.  Approved chemical a n a l y s i s  c a p a b i l i t i e s  and p r o t o c o l s  f o r  waste 
a n a l y s i s  are needed. 

Nonradioacttve hazardous wastes  genera ted  are r e a c t i v e  

Oak Ridge National Laboratory/Hazardous Waste Program 

DOE EL4ZARDOUS CHEMICAL WASTE SITE VTSPT REPORT: SAN FRANCISCO 
OPERATIONS - LAlJEeENCE LTVEKNQRE NATIONAL LABORATORY 
Oak Ridge Nat iona l  T,ahoratory, May 3 ,  1985. 

Lawrence Livermure Nat iona l  Laboratory (LLm), a d j a c e n t  t o  Sandia - 
Livermore Nat iona l  Laboratory,  i s  a m u l t i d i s c i p l i n a r y  r e s e a r c h  and devel- 
opment (R&D) DOE l a b o r a t o r y  involved in R6D regard ing  nuc lear  weapons and 
advanced energy systems. LLNJ4 i s  operated by t h e  U n i v e r s i t y  of C a l i f o r n i a  
f o r  DOE'S San Franc isco  OpcratFons O f f i c e  ( S A N ) .  

A few of t h e  major hazardoins-was te-producl ng operst i o n s  and t h e i r  wastes 
are: p l a t i n g  - s o l v e n t s  and r i n s e  waters ;  p r i n t e d  c i r c u i t  - meta ls  i n  
r i n s e  waters, a c i d s ,  ( i n c l u d i n g  chromic a c i d ) ,  and s o l v e n t s ;  l a b o r a t o r i e s  
- waste cliemieals; and l a s e r  development - p o t e n t i a l l y  carc inogenfe  dyes. 
Hazardous wastes are picked up weekly from g e n e r a t o r s ,  and a l l  mixed 
r a d i o a c t i v e  wastes  are proper ly  packaged and shipped to the  Nevada Test 
S i t e  f o r  d i s p o s a l .  

There are on-s i te  d i s p o s a l  f a c i l i t i e s  a[ LL+ except  f o r  two a c t i v e  land- 
f i l l  o p e r a t i o n s  a t  S i t e  300. LLMA npcra tea  an  i n c i n e r a t o r  t h a t  f u n c t i o n s  
as a d i s p o s a l  method f o r  hazardous and r a d i o a c t i v e  l i q u i d s  and s o l i d s ,  



Oak Ridge National Laboratory/Hazardous Waste Program 

DOE IWARDOUS CHEMICAL WASTE SITE VISIT REPORT: SAVANNAH RIVER 
OPERATIONS - SAVANNAH RIVER PLANT 
Oak Ridge National Laboratory, August 13, 1984. 

The Savannah River Plant (SRP), located in western South Carolina, had the 
original mission of producing plutonium and tritium for national defense. 
That mission has been expanded to include the production of other nuclear 
materials such as 238Pu, plutonium for cardiac pacemakers and space appli- 
cations, disposal of radioactive wastes from other federal activities, and 
recently, reprocessing of naval reactor fuel. 

Mixed radioactive wastes are a primary concern requiring resolution by 
SRP. Organic solvents leaching from seepage basins present a potential 
problem in maintaining groundwater quality. SRP and SRL staff members are 
proceeding to develop remedial actLon plans and technology development 
programs to isolate, treat, and dispose of organic solvents to eliminate 
this potential problem. An automated tracking system for hazardous (and 
mixed radioacttve) materials may be of value to SRP in meetlng compliance 
goals. Several technologies developed at SRP (e.&., "StoneCrete" and air 
stripping of groundwater) warrant further examination for potential extrap- 
olation to other DOE installations. 

Oak Ridge National Laboratory/Hazardous Waste Program 

HAZARDOUS CHEMICAL DEFENSE WASTE MANAGEMENT PROGRAM - COPPARISON 
OF REGULATIONS FOR LOW-LEVEL AND HAZARDOUS WASTE DISPOSAL 
Oak Ridge National T,ahoratory, April 1985. 

Regulation of mixed (hazardous and radioactive) waste under the Resource 
Conservation and Recovery Act (RCRA) and the Atomic Energy Act (AEA) 
raises issues about consistencies and conflicts between regulations pro- 
mulgated under the two acts. An analysis of the two sets of regulations 
has been conducted to identify and analyze the differences between them. 
Twenty-three specific areas were identified and compared. Six of these 
areas appear to be in signlficant conflict; nine differ in a manner which 
l s  easily resolved; and eight are in nearly total agreement. The six 
areas of significant conflict can be attributed t o  three major differences 
between the regulations: 

1, A difference in regulatory philosophy and approach exists 
between AEA and RCRA. 

2, A difference i n  strategies for  achieving the groundwater 
protection goals exists between AEA and RCIL4. 

3. A difference i n  exemptions provided for Federal faciilties 
exists between M A  and RCRA. 
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O'Brien, D. E. (Technica l  Program Chairman) 

TRANSACTIONS OF THE AMERICAN NUCLEAK SOCIETY 
Vol. 4 4 ,  pp. 63-68, American Nuclear Soc ie ty ,  Inc. ,  June 1983. 

P e r s p e c t i v e s  on Chemical Tox ic i ty  i n  Radioac t ive  Waste inc ludes  t h e  
fo l lowing  ar t ic les :  

1. "The NRC Approach t o  Dealing wi th  Hazardous Substances i n  Low-Level 

2. "Places f o r  t h e  S i t i n g  of Low-Level Radioac t ive  Waste: S t u d i e s  

3. "Comparative Assessment of Radioac t ive  and Chemically Hazardous 

4. " C l a s s i f i c a t i o n  of Toxic Chemical Waste Streams from Nuclear 

5 .  "'Land Disposa l  of Radioac t ive  Chemicals"; and 
6.  "Laboratory Procedures f o r  Assessment of Chemical/Physical 

Tox ic i ty  Parameters i n  Low-Level Radioac t ive  Waste." 

Rad i oac  t i ve Was t e '' ; 

o f  t he  Es t anc ia  Val ley ,  New Mexico"; 

Wastes " ; 

Reactors"  ; 

Other a r t ic les  l i s t e d  i n  t h i s  volume are inc luded  i n  t h e  fo l lowing  
a b s t r a c t .  

O'Brfera, D. E. 

TRANSACTIONS OF THE AMERICAN NUCLEAR SOCIETY 
Vol. 4 4 ,  pp. 4 3 3 - 4 2 ,  American Nuclear Soc ie ty ,  Inc . ,  June 1983. 

New S t r a t e g i e s  f o r  Low-Level Waste Management inc ludes  t h e  fo l lowing  
a r t ic les  : 

1 .  
2. 
3. 

4 .  

5 .  

6 .  
7 .  
8.  

"@valua t ion  of a ShredderlCompactor f o r  DAW Treatment"; 
" I n c i n e r a t i o n  of Ion-Exchange Resins Using a Cocen t r i c  Burner"; 
"Recent Experience: Process ing  Radioac t ive  Steam Generator 

"Progress Report: S t e a m  Generator Secondary-Side Chemical 

"Development of an  E l e c t r o l y t i c  Decontamination Technique 

"'Use o f  Fluidized-Bed Technology for Low-Level Waste Management'#; 
''Liquid Abrasive Decontamination Opera t ing  Experience"; and 
"Fort  Calhoun Spent Fue l  Pool Cleanup Following a S p i l l  of 

Decontamination G r i t  for Disposal";  

Cleaning Waste Treatment"; 

Using a D i l u t e  S u l f u r i c  Acid E l e c t r o l y t e " ;  

Hydraul ic  F l u i d  Containing Glycol." 
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Office of Technology Assessment 

NONNUCLEAR INDUSTRIAL HAZARDOUS WASTE 
Congress of the United States, November 1981. 

A s  a means of providing a basis of understanding the degree-of-hazard con- 
cept and potential benefits as well as anticipated problems, this paper 
discusses the following: 

1. basic issues surrounding a degree-of-hazard classification approach, 
2. the potential for incorporating a degree-of-hazard concept through 

3. various methods for applying a degree-of-hazard classification 

4. 

classification in current regulations, 

system, and 
some questions to be addressed before the decision concerning whether 
or not to select and incorporate a degree-of-hazard classification 
system at the federal and state level can be made. 

Ohm, G. 

INCINERATION OF LOW-LEVEL DAW - OPERATING EXPERIENCE AT STUDSVIK, 
SWEDEN 
Incineration of Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. J1 t o  523, March 1985. 

Studsvik operates a central incinerator facility serving 25 nuclear waste 
generating customers in Sweden and Germany. The plant is operating at a 
current capacity of 425 metric tons (Mg) of DAW incineration per year. 
Operating experience dates from 1976, and the cumulative total of waste 
incinerated amounts to about 2000 metric tons (Mg), which is roughly 
equivalent to 20,000 m3 of unprocessed waste. 
a 95% availability factor since commissioning. Technical details of the 
incinerator system, operational characteristics, and operational 
experience are discussed. 

The plant has operated with 



192 

O'Leary, D. T.; et  al. 

METHODOLOGY FOR ESTIMATING ENVIRONMENTAL LOADTNGS FROM 
MANUFACTURE OF SYNTHETIC ORGANIC CHEMICALS 
FPA-600/S3-83-064, Environmental P r o t e c t i o n  Agency, November 1983. 

4 methodology w a s  developed f o r  e s t i m a t i n g  t h e  multimedia environmental  
loadings  f o r  a "new" chemical i n  t h e  absence of manufacturing p l a n t  
emiss ions  data .  This  methodology draws on a multimedia environmental  
release d a t a  base (ERDB) t h a t  conta lns  informat ion  about s t r u c t u r a l l y  
s i m i l a r  compounds which undergo similar process  ( p h y s i c a l  and chemical)  
u n i t  opera t ions .  The ERDB i s  i n t e g r a t e d  wi th  o t h e r  p e r t i n e n t  a v a i l a b l e  
d a t a  on t h e  manufacturing process  of t h e  new chemical,  such as: ( 1 )  phys- 
i c a l  and chemical p r o p e r t i e s  of process  feeds tock ,  products ,  and by- 
products ;  ( 2 )  r e a c t i o n  s to ich iometry ,  thermodynamics, and r e a c t i o n  
k i n e t i c s ;  ( 3 )  process  flow diagram and process  mass balance; ( 4 )  l o c a t i o n  
and composftion of environmental  releases and method of d i s p o s a l ;  ( 5 )  pro- 
cess envtronmental  c o n t r o l  technology ( i n c l u d i n g  performance);  ( 6 )  process  
s t o r a g e  and handl ing requirements;  and ( 7 )  p l a n t  equipment components ( i n  
numbers and classes). 

hn example i s  provided t o  demonstrate t h e  a p p l i c a b i l i t y  of t h e  methodol- 
ogy 

Ollig, R.; b n d l ,  R. 

OVERVIEW OF REPROCESSING AND WASTE MANAGEMENT I N  THE FEDERAL 
REPUBLIC OF GERMANY 
Fuel  Reprocessing and Waste Management, Proceedings of t h e  
American Nuclear Socie ty  I n t e r n a t i o n a l  Topical  Meeting, Jackson, 
Wyoming, Vol. 1, pp. 46-50,  August 26-29, 1984, 

T h i s  paper looks back on t h e  p a s t  y e a r s  of waste management i n  t h e  Federa l  
Republ ic  of Germany: 

1 .  t o  e v a l u a t e  what has  been used as backup s e r v i c e s  f o r  German 

2. t o  assess what t h e  coming y e a r s  w i l l  bring. 
n u c l e a r  power s t a t i o n s ,  and 
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Ontario Waste Management Corpora t ion  

FACILITIES DEVELOPMENT PROCESS - PHASE 1 REPORT 
Onta r io  Waste Management Corporat ion,  September 1982. 

This  r e p o r t  summarizes t h e  key informat ion  and i s s u e s  conta ined  i n  s t u d i e s  
r e c e n t l y  completed f o r  t h e  On ta r io  Waste Management Corporat ion (OWMC). 
The completion of t h e s e  s t u d i e s  marks t h e  end of t h e  f i rs t  phase of OWMC's 
planning  program - c a l l e d  t h e  F a c i l i t i e s  Development Process  - which is 
designed t o  develop proposa ls  f o r  a province-wide i n d u s t r i a l  w a s t e  manage- 
ment system. While each s tudy  is  d i f f e r e n t  i n  scope and s u b j e c t ,  they a l l  
stem from t h e  need t o  examine s e v e r a l  b a s i c  issues:  (1) what are t h e  
t y p e s ,  q u a n t i t i e s ,  and sources  of l i q u i d  i n d u s t r i a l  waste and hazardous 
waste genera ted  i n  Ontar io ;  ( 2 )  how can t h i s  material be s a f e l y  and e f f i -  
c i e n t l y  t r e a t e d  and disposed of ;  (3 )  what are t h e  key issues t h a t  must be 
addressed i n  choosing t h e  t rea tment  and d i s p o s a l  f a c i l i t i e s  r equ i r ed ;  and 
( 4 )  where should they be loca ted?  It i s  not  t h e  purpose of t h i s  r e p o r t  t o  
i d e n t i f y  s p e c i f i c  sites. They cannot be i d e n t i f i e d  u n t i l  t h e  r e s u l t s  of 
t h e s e  s t u d i e s  have been eva lua ted  i n  more d e t a i l .  This  r e p o r t  is designed 
t o  l i n k  t o g e t h e r  t h e  key f i n d i n g s  of t h e  s t u d i e s  (Chapters  2 t o  41, t o  
d e f i n e  t h e i r  re levance  t o  p o s s i b l e  system op t ions  (Chapter 51, and t o  
d e s c r i b e  the  i s s u e s  t h a t  must be addressed  (Chapter 6 ) .  

Onta r io  Waste Management Corpora t ion  

FACILITIES DEVELOPMENT PROCESS - PHASE 3 REPORT 
Ontardo Waste Management Corporat ion,  March 1984. 

This  r e p o r t  completes t h e  t h i r d  phase of t h e  On ta r io  Waste Management 
Corpora t ion ' s  Fac i l i t i e s  Development Process ,  which i s  designed t o  develop 
p roposa l s  for a province-wide i n d u s t r i a l  waste management system. The spe- 
c i f i c  purpose of t h i s  t h i r d  phase w a s  t o  select cand ida te  sites which w i l l  
be s t u d i e d  i n  d e t a i l  as p o s s i b l e  l o c a t i o n s  f o r  OWMC's t rea tment  and d i s -  
posa l  f a c i l i t i e s .  These s i tes ,  l o c a t e d  w i t h i n  t h e  Golden Horseshoe, are 
desc r ibed  i n  Chapter 6 of t h i s  r epor t .  
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Ontario Waste Management Corporation 

FACILITIES DEVELOPMENT PROCESS - AIPENDIX TO THE PHASE 3 REPORT 
Ontario Waste Management Corporation, March 1984. 

The materials in this appendix volume accompany the OWMC Phase 3 Report, 
which was released in March 1984, The organization of the text and tables 
mirrors that of the Phase 3 Report, with the supporting technical infor- 
mation for each section of the report segregated for easy reference. 

This  volume is intended to be used in reEerence to the Phase 3 Report. 
Additional, lengthy technical reports detailing the data and methodologies 
applied in reaching Phase 3 candidate site decisions are being completed 
and will be available from OWFIC. 

Ontario Waste Managentent Corporation 

WASTE REDUCTION QPPPORTUNITIES STUDY 
Proctor and Redfern Group, Ontario Waste Managraent Corporation, 
May 1983. 

This study has been undertaken €or the Ontario Waste Management 
Corporation (OWMC) with four major objectives: 

1. t o  assemble data on what steps are already being undertaken by 
Ontario industry to reduce the quantity of waste requiring 
treatment and disposal; 

2. to assess, in qualitative terns, the impact waste reduction 
initiatives would have on the quantity and nature of waste; 

3. to survey ather jurisdictions to ascertain what role arganlzations, 
similar in structure and mandate t o  OWMC, are playing to encourage 
waste reduction; and 

4 .  to suggest potentially useful roles which OWMC might consider 
assuming in order to encourage waste reduction in Ontario. 
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Orlett, M. J. 

THE USE AND REGENERATION OF ACTIVATED ALUMINA IN THE RESTORATION 
OF DETERIORATED LUBE OIL 
GAT-T-2247, Goodyear Atomic Corporation, November 1 1 ,  1974. 

Continuing and accelerating deterioration of the lube oil in the 
Portsmouth Diffusion Plant's process systems has led to a restoration 
program for the oil using fuller's earth. Laboratory data are presented 
showing some distinct advantages, chiefly the ability to be regenerated, 
of activated alumina over fuller's earth for this program. It is recom- 
mended that enough activated alumina be obtained to evaluate the material 
in our present cascade filtering system and, upon the completion of a suc- 
cessful initial run, that minor modifications be made to the filter to 
permit regeneration of the alumina in place. 

Orvj.8, D. D.;  Johnson, C.; Jones, R. 

REVIEW OF PROPOSED DRY-STORAGE CONCEPTS USING PROBABILISTIC RISK 
ASSESSMENT 
EPRI-NP-3365, Electric Power Research Institute, February 1984. 

The methods of probabilistic risk assessment (PRA) are applied to assess 
the relative public risk associated with four alternative storage concepts 
for spent reactor fuel. These alternatives include a reference pool 
storage facility and three dry-storage schemes: ( 1 )  cask, (2) caisson 
(dry-well), and (3) vault. These concepts are under consideration as 
means to increase the on-site storage capacity of reactor power plants as 
an alternative to off-site shipment to a storage or reprocessing facility. 

The analysis compares frequency versus consequence envelopes based on a 
wide spectrum of accident scenarios from handling and transport accidents 
to external events such as earthquakes. The principal observation is that 
none of the dry-storage concepts appears to exhibit any significant advan- 
tage over the other with respect to maximum risk. However, the pool con- 
cept appears to pose somewhat greater risk than any of the dry-storage 
concepts. The accident analyses indicate that handling and on-site 
transport operations yield the highest risk and that the risk is com- 
parable for all concepts. 
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Osmeyer, W. E. 

OPEKA4TIONAL COST COWARISONS FOR VARIOUS RADWASTE DISPOSAL 
TECHNIQUES 
American Nuclear Society/European Nuclear Socie ty  I n t e r n a t i o n a l  
Conference, November 1980. 

This  paper a t tempts  t o  p a r a m e t r i c a l l y  explore  t h e  f a c t o r s  t h a t  i n f l u e n c e  
t h e  o p e r a t i o n a l  c o s t s  of radwaste d i s p o s a l  by e v a l u a t i n g  process  tech- 
n iques ,  radwaste b inder  materials, and r a d i a t i o n  b u r i a l  surcharges  which 
are very i n f l u e n t i a l  on t h e  o v e r a l l  o p e r a t i n g  cos t  eva lua t ion .  

The techniques addressed i n  t h i s  paper are s o l i d i f i c a t i o n  of radwaste 
with:  (1) no volume reduct ion ,  (2 )  volume reduct ion  by evapora t ion ,  and 
( 3 )  volume reduct ion  by i n c i n e r a t i o n .  The types  of radwaste eva lua ted  
are:  ( 1 )  b o r i c  a c i d ,  (2 )  r e s i n s ,  ( 3 )  o i l s ,  and ( 4 )  dry  wastes. The s o l i d -  
i f i c a t i o n  b inders  eva lua ted  are: (1) a s p h a l t ,  ( 2 )  cement, ( 3 )  polymers, 
( 4 )  U-Form, a urea-formaldehyde; and ( 5 )  g l a s s .  Some b inder  materials and 
techniques  such as ash  compaction and p r o t e c t i v e  c o a t i n g s  o r  new thermo- 
s e t t i n g  r e s i n s  and p l - a s t i c s ,  could not  be eva lua ted  due t o  t h e i r  
p r o p r l e t a r y  n a t u r e  and t h e  a s s o c i a t e d  l a c k  of performance d a t a  i n  t h e  open 
1 i t e r a t ur e. 

Oyen, L. C.; Tucker, Re P., Jr. 

ADVANCED LOWLEVEL UADWAS'I'E TREATMENT SYSTEMS 
EPRI-NP-1400, Sargent  and Lundy, October 1980. 

A survey of t h e  present  s t a t u s  of commercial radwaste volume reduct ion  
(VR) a c t i v i t y  i n  t h e  United S t a t e s  i s  presented.  Volume reduct ion  i s  
def ined ,  and a set of c a t e g o r i e s  f o r  VR processes  is  given,  namely ( 1 )  
c r y s t a l l i z a t i o n ,  ( 2 )  dehydrat ion,  ( 3 )  cornpaction, and ( 4 )  i n c i n e r a t i o n .  
Some examples of t h e  e f f e c t s  of t h e s e  processes  are g iven ,  and t h e i r  
realms of a p p l i c a b i l i t y  are i l l u s t r a t e d .  A ' q typ icx l ' s  economic assessment 
i s  given wPth methods and assumptions s t a t e d  i n  d e t a i l ,  showing c o n d i t i o n s  
under whi-ch VR equipmerat can be cost-c€Eective.  System d e s c r i p t i o n s  are 
g iven  f o r  nine eurrent l -y ,  arid f o u r  p o t e n t i a l l y ,  commercially available VR 
s ys  tens . 
The types  of systems treated i n c l u d e  evapora t lve  c r y s t a l l i z e r s ,  both 
f o r c e d  c i r c u l a t i o n  and th in- f i lm types;  f luidized-bed dryears; bitumen 
d r y e r  and s o l i d i f i c a t i o n  systems; a b lender levapora tor  d r y e r ;  an i n e r t  
carr ier  e v a p o r a t o r . d r y e r ;  and f lu id iz rd-bed  i n c i n e r a t o r s ,  c o n t r o l l e d - a i r  
i n c i n e r a t o r s ,  and excess-a i r ,  s o l i d - b e d  i n c i n e r a t o r s ,  a s  w ? l l  a s  a g l a s s  
furnace  used as an i n c i n e r a t o r l c a l c i n e r .  
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Oyen, L. C.; Tucker, R. Po, Jr. 

NON-U.S. ADVANCED, LOW-LEVEL, RADWASTE-TREATMENT SYSTEMS 
EPRI-NP-2055, Sargent  and Lundy, September 1981. 

This  r e p o r t  i s  t h e  second of a series of i n t e r i m  r e p o r t s  which w i l l  be 
i s s u e d  a t  approximately &month i n t e r v a l s  f o r  t h e  d u r a t i o n  of t h e  s tudy;  
t h e  f i n a l  r e p o r t  i s  due i n  A p r i l  1983. I n  a d d i t i o n  t o  a review of t h e  
a v a i l a b l e  Engl i sh  language l i t e r a t u r e ,  v i s i t s  were made t o  power p l a n t s  
and r e sea rch  c e n t e r s  i n  Europe and Japan and t o  p r i v a t e  and government 
agencies  i n  Korea. 

The nuc lea r  r e sea rch  c e n t e r s  and power p l a n t s  t h a t  were v i s i t e d  i n  Japan 
made use of volume reduc t ion  (VR) t echniques  and on - s i t e  s t o r a g e  f a c i l i -  
t ies. Volume reduc t ion  techniques  are i n  use  a t  t h e  two major nuc lea r  
r e s e a r c h  centers i n  West Germany, and s e v e r a l  power p l a n t s  have made p l ans  
t o  use  VR systems. Research on l each ing  w a s  a l s o  being c a r r i e d  out  i n  
Japan. Informat ion  concerning t h e  VR systems i n  Canada is  based on a t r i p  
t o  t h e  Bruce Nuclear Power Development S t a t i o n  in 1977 and on r e p o r t s  and 
pe r sona l  communications wi th  Ontar io  Hydro engineers .  

Work on radwaste  VR systems and i n c i n e r a t o r s  i n  t h e  United S t a t e s  i s  
updated,  a long  wi th  o t h e r  even t s  concerning VR systems. 

Pagano, R.;  Leslie,  M.;  Douglas, B. 

MONITOBING THE AQUATIC ENVIRONMENT AT STEAM-ELECTRIC POWER PLANTS 
MTR-7974, The MITRE Corporat ion,  March 1979. 

A review of U.S. exper ience  i n  monitor ing t h e  e f f e c t s  of steam-electric 
power p l a n t s  on t h e  a q u a t i c  environment i n d i c a t e s  t h a t  r e c e n t  l e g i s l a t i o n  
has  in f luenced  s e v e r a l  a s p e c t s  of monitoring. A s u b s t a n t i v e  body of 
knowledge acqui red  through monitor ing has l e d  t o  t h e  broadly accepted  
f i n d i n g  t h a t  t h e  r e j e c t i o n  of waste h e a t  has  g e n e r a l l y  g iven  rise t o  
l i t t l e  d e t r i m e n t a l  e f f e c t .  Concern now focuses  on t h e  en t ra inment  and 
impingement of a q u a t i c  organisms and on t h e  release of t o x i c  subs tances  
from power p l a n t s .  It may be a n t i c i p a t e d  t h a t  ongoing developments i n  
monitor ing w i l l  cont inue  t o  r e f l e c t  t h e s e  concerns.  
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Pajak, A. P.; Shuckrow, A. J.; Robb, A. E. 

GROUNDWATER TREATMENT: STATE OF THE ART 
Hazardous Materials ' 8 4 ,  Michael Bakes, Jr., Inc., June 1984. 

This paper attempts to provide a summary which describes groundwater 
treatment technologies that have been applied at problem sites. That is, 
the focus is on technologies used and judged t o  be effective. Numerous 
cases of contaminated groundwater treatment are briefly reviewed; these 
cases cover a typical range of conditions, chemical constituents, and 
problem magnitudes. Where possible, both economic information and perfor 
rnance results are presented. 

AN APPLICAI'~I.ON OF ULTRAFILTRATION TO RADWASTE 
EPRI-NP-2335, h i  Corporation, April 1982. 

Conslderable concern has been expressed by utility personnel regarding the 
advisability of applying membrane filters to radwaste environments. ' P h i s  
project demonstrated satisfactory UF membrane perforrnancc over6an extended 
period of tPme in a radwaste application. The performance oE the system 
was characterized, and a detailed evaluation was made of the impact on the 
radwaste system. V e r y  little change was seen in the performance of an 
evaporator, downstream of the UF system. However ,  the records clearly 
demonstrate a significant reduction in evaporator maintenance-associated 
exposure. Finally, caution must be exercised in applying the UF decon- 
tamination factors (DFs). Two such factors are referred t o  - "membrane 
DF"' and "system DF." Only the UF system DP has signiftcance i n  evaluating 
removal idthin the radwaste system. T h i s  factor reflects the ratio be- 
tween impurities in the input stream and those in the effluent stream. 
Membrane DF refers to the recirculating concentrated solution impurities 
and the effluent stream. High-membrane DFs do not ensure removal across 
the UF system. Considerable data are presented regarding the performance 
and impact of a UF system a p p l i e d  to PWR radwaste processing. 
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Patterson, J. W.; Wnear, R. A. 

STATE OF THE BRT FOR THE INORGANIC CHEMICALS INDUSTRY: CHEMICAL 
EXPLOSIVES 
E?A-600/2-74-009bS Environmental Protection Agency, March 1975. 

A literature and field study o f  the commercial explosives industry reveals 
that, on the basis of products manufactured, plant size, and the nature of 
the wastewater, the industry may be divided into three segments. The 
first category is complex facilftles, which are large plants manufacturing 
a variety of explosives and Intermediate products, The second category is 
small, specialized formulation plants, typically limited to blending 
explosives formulations for use in nearby mining activities. The final 
category is specialty product facilities, whtch are devoted to the manu- 
facture of select ingredients such as lead azide and other explosives ini- 
tiators, blasting raps, electric matches, and similar appurtenance items. 
The explosives industry discharges large volumes of wastewater, typically 
high in BOD, nitrogen, and solids, frequently at extreme pH, and COLI- 
taining trace to high quantities of dissolved and particulate explosives 
products. Although pollution abatement technology has not been widely 
implemented within the explosives industry, there is potenttal for aigni- 
ficant abatement of pollutant discharge by good housekeeping practices, 
application of proven treatment technology, and, under certain conditions, 
total wastewater containment. 

Patterson, J.; Shapira, N. I.; et al. 

STATE OF THE ART MILITARY EXPLOSIVES AND PROPELLANTS PRODUCTION 
INDUSTRY - VOLUME 1 - TKE .KILITARY EXPLOSIVES AND PROPELLANTS 
INDUSTRY 
EPA-600/2-76-213A, Project No. 802872, Environmental Protection 
Agency, October 1976. 

This study, contained in three volumes, addresses the wastewater effluents 
of the military explosives and propellants production industry. Both 
manufacturing and LA? (load, assemble, and pack) activities are covered. 
Volume I describes the industry, as well as the production processes and 
technology. 

A comprehensive long-term effort has been under way by the Department of 
Defense for a number of years for the purpose of modernizing munitions 
production plants. Pollution abatement is an integral part of the moder- 
nization program. Although extensive study, research, and development 
investigations have been undertaken, and although significant water pollu- 
tion abatement and water management plans have been developed, innplemen- 
tation is generally i n  only the initial stages at selected military 
facilities. Major government emphasis and very substantial funding are 
essential to: ( 1 )  the continuation of necessary pollution abatement 
research and development, (2) the demonstration of promising new treatment 
technologies, and (3 )  the implementation of effective and economical 
treatment system construction programs. Recommendattons are set forth. 
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Patterson. J.: ShaDira. N. I.: et al. 

STATE OF THE ART: MILITARY EXPLOSIVES AND PROPELLANTS PRODUCTION 
INDUSTRY - VOLUME I1 - WASTEWATER CHARACTERIZATION 
EPA-600/2-76-213R, Environmental Protection Agency, August 1976. 

This study has surveyed the ratlitary explosives and propellant manufac- 
turing industry, covering both "GOGO" and GOCO" facilities. Sources of 
wastewater, volumes, and pollutant constitutents have been reported where 
such data existed. 

Treatment technology currently in use at the various installations has 
been described, including the effectiveness of pollutant removal and 
secondary (air and solid) waste generation. Systems under development at 
these military installations have also been examined and evaluated in 
light of available information. 

The report consists of three volumes. Volume I1 presents the bulk of the 
data concerning the wastewaters and the treatment systems now in place. 

Patterson, J.; Shapira, N. I.; e t  ale 

STATE OF THE AK'L': MILITARY EXPLOSIVES AND PROPELIANTS PRODUCTION 
INDUSTRY - VOLUME 111 - WASTEWATER TREATMENT 
EPA-600/2-76-213C, Environmental Protection Agency, October 1976. 

This study, contained in three volumes, addresses the wastewater effluents 
of the military explosives and propellants production industry. Both 
manufacturing and LAP (load, assemble, and pack) activities are covered. 
Volume I11 describes and evaluates the effectiveness of various treatment 
technologies for water pollution abatement now in use or under investiga- 
tion by product, process, and military installation. 

A comprehensive long-term effort has been under way by the Department of 
Defense for a number of years for the purpose of modernizing munitions 
production plants. Pollution abatement is an integral part of the moder- 
nization program. Although extensive study, research,and development 
investigations have been undertaken, and although significant water pollu- 
tion abatement and water management plans have been developed, the 
demonstration of promising new treatment technologies, and the implemen- 
tation of effective and economical treatment system construction programs 
are only in the initial stages at selected military facilities. 
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Pavelek, I. I.; Camel, P. G. 

VOLUME REDUCTION OF CONTAMINATED CONCRETE SHIELD SLABS THROUGH 
SURFACE REMOVAL 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2,  pp. 303-7, 
March 1985. 

During the TMI accident, large areas of concrete surfaces were con- 
taminated. Both unprotected concrete and concrete under protective 
coatings were affected, This paper describes the approach used to achieve 
both effective decontamination and significant radwaste volume reduction 
during the cleanup of 16 concrete shield slabs. The cost-benefit analysis 
leading to the decision to mechanically decontaminate rather than dispose 
of the complete slabs is discussed. Scabbling (mechanical removal of a 
thin surface layer of concrete) from approximately 2000 ft2 (186 m2) of 
surface is described, including the various equipment and methods used. 
Finally, the resulting post-decontamination, the contamination levels, the 
waste volumes created, and the waste collection and disposal methods are 
discus sed 

Piaseeki,  €3.; Davis, G. A. 

A GRAND TOUR OF EUROPE'S HAZARDOUS-WASTE FACILITIES 
Technology Review, pp. 20-29, July 1984. 

* 
The hazardous waste facilities in some European countries resemble chemi- 
cal plants rather than the landfills found in America. Over 10 years ago, 
land-conscious Europeans decided that dumping chemical garbage on, or 
into, the ground is neither safe nor economical. Instead, several 
countries developed management systems designed to reduce the amount of 
toxic wastes generated and to use modern chemical technologies and high- 
temperature incinerators to recycle waste and minimize the need €or 
dumping. The rotary-kiln incinerator is the workhorse of most European 
treatment plants, destroying organic wastes at temperatures in excess of 
1200OC with an efficiency of 99.9999%. In several European countries, 
there has been a creative combination of private and public enterprise 
that manages toxic wastes with a minimum of expense and red tape. West 
Germany and Denmark lead the way in waste management. Sixty percent of 
West Germany's toxic wastes are detoxified instead of being dumped. In 
Denmark, where 98% of the nation's drinking water comes from groundwater, 
virtually no untreated chemical wastes are disposed of on land. Instead, 
treatment technologies destroy or detoxify practically all of that 
country's most threatening waste. 
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RELEASE OF ORGANIC KEAGENTS FROM SOLIDIFIED DECONTAMTNATION WASTES 
Waste Management " 85, Proceedings of t h e  Symposium on Waste 
Management a t  T u c s o n ,  Arizona, R. G. P o s t ,  ed. ,  Vol. 2 ,  pp.  259-61, 
March 1985. 

In orde r  t o  provide t e c h n i c a l  in format ion  rieeded by t h e  U.S. Nuclear 
Regulatory Cornmission t o  e v a l u a t e  t h e  adequacy of neiar-surface d i s p o s a l  of 
decontawtnation wastes Brookhaven Nat iona l  Laboratory has measured t h e  
release of organic  r e a g e n t s  from s o l i d i f i e d  s imula ted  decontaminat ion 
wastes. T h e  waste stream c o n s i s t e d  of e i t h e r  mixed-bed ion-exchange 
r e s i n s  o r  anion exchange r e s i n s  e q u i l i b r a t e d  wi th  EDTA, o x a l i c  a c i d ,  
c i t r i c  a c i d ,  p i c o l i n i c  acid, o r  s imula ted  LOMI decontamination reagent .  
These s imulated r e s i n  wastes w e r e  s c l i d i f i e d  i n  e i t h e r  cement or v i n y l  
e s t e r - s t y r e n e .  Samples were t e s t e d  by a f i x e d - i n t e r v a l  Peach procedure 
or  according to t h e  s tandard  ANS 16.1 procedure.  The l e a c h a b i l l t y  i n d i -  
ces, which w e r e  c a l c u l a t e d  as p r e s c r i b e d  i n  ANS 16.1, v a r i e d  wi th  t h e  
l e a c h  per iod  f o r  some of t h e  composites t e s t e d .  

P i t c h f o r d .  T. L.: et al. 

LOW-LEVEL RADIOACTIVE WL4STE MANAGEMENT AT THE UNIVERSITY OF MISSOURI 
I n c i n e r a t i o n  of Low-Level Radioact ive Wastes: 1985, Lec ture  Notes, 
Tucson, L4rizona, pp. R 1  t o  R 7 ,  March 1985. 

The U n i v e r s i t y  of Missouri  uses  by-product material a t  f o u r  widely 
s e p a r a t e d  c ~ m p u s e s ,  a t  a r e s e a r c h  r e a c t o r ,  and a t  l o c a t l o a s  elsewhere i n  
t h e  s ta te .  Coordinat ion of t h e  r a d i a t i o n  c o n t r o l  program i s  accornp1.ished 
by t h e  c e n t r a l  O f f i c e  of Research Safe ty .  For reasons  of economy, the 
management of t h e  r a d i o a c t i v e  waste program has become p a r t l y  c e n t r a l i z e d .  
Some wastes  generated by t h e  Research Reactor F a c i l i t y  and n e a r l y  a14 t h e  
wastes generated a t  t h r e e  01 the f o u r  campuses are c o l l e c t e d ,  eva lua ted ,  
and s e p a r a t e d  by each of t h e  r e s p e c t i v e  h e a l t h  phys ics  o r g a n i z a t i o n s .  T h e  
waste SepariZtPon c a t e g o r i e s  are: (1)  materials t h a t  may be disposed of 
l o c a l l y ,  ( 2 )  material  t h a t  should be he ld  f o r  decay p r i o r  t o  any pro- 
cessing, (3) material t h a t  may be i n c i n e r a t e d ,  and ( 4 )  material  t h a t  must 
be shipped t o  a l i c e n s e d  b u r i a l  s i t e ,  This  paper d e s c r i b e s  t h e  organiza-  
t i o n a l  coord ina t ion  and t h e  s p e c i f i c  procedures t h a t  are employed f o r  pro- 
c e s s i n g  t h e  waste f o r  i n c i n e r a t i o n .  
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Pitt, W. W.; Uncher, C. W.; Batton, B. D. 

BIOLOGICAL REDUCTION OF NITRATES IN WASTEWATERS FROM NUCLE 
PROCESSING USING A FLUIDIZED-BED BIQREACTOR 
Nuclear and Chemical Waste Management, V o l .  2, pp. 57-70, 198h. 

There are a number of nitrate-containing wastewater sources, as con- 
centrated as 30 wt % NOT 
cycle. The b-lological reduction of nitrate in wastewater to gaseous 
nitrogen, accompanied by the oxidation of a nutrient carbon source to 
gaseous carbon dioxide, is an ecologicalnfy sound and cost-effective method 
o f  treating wastewaters containing nitrates. These nitrate-containing 
wastewater sources can be successfully biologically denitrified to meet 
discharge standards in the range of 10 to 20 g of N (N03)/m3 by the use 
o€ a fluidized-bed bioreactor. The denitrification bacteria are a mixed 
culture derived from garden soil; the major strain 2s Pseudomonas, This 
paper describes the results of a biodenitrification research and develop- 
ment program based on the use of fluidized bioreactors capable of 
operating at nitrate levels up to 7000 g/m3 and achieving denitrification 
rates as high as 80 g N(N8;) per day per liter o f  empty bioreactor 
volume. 

and as large as 2000 m3/d, in the nuclear fuel 

A COMPARISON OF LOW-LEVEL RADIOACTIVE WASTE MANAGEMENT ALTEWATIVES 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Val. 2, pp. 119-22, 
March 1985. 

The selection of a low-level radioactive waste management alternatfve by a 
state or regional compact will be based on the ability of the alternative 
to meet the required performance objectives of 10 CFR Part 61 within the 
constraints of political acceptability, economic feasibllity, and site- 
specific characteristics such as geology and hydrology. This paper pre- 
sents an effort to organlze available information for comparison o f  land 
utilization, occupational radiological hazard, and cost between and among 
conventional shallow-land disposal facilities, disposal facilities which 
stabilize waste with grout, and storage facjllities using engineered struc- 
tures. 
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- Post,  R. G .  (General Chairman and Editor) 

THE APPLICATION OF NUCLEAR WASTE MANAGEMENT TECHNIQUES AND 
SYSTEMS TO NONRADIOACTIVE HAZARDOUS WASTE It4NAGEMENT. VOLUME 1. 
Waste Management '82, Proceedings of the Symposium on Waste 
Management at Tucson, Ari-zona, CONF-820303, March 1982. 

Chemical Waste/Nuclear Waste Disposal--Is There A Difference? - pp. 175-83. 

A Bioethical Perspective on Risk Assessment Models for Managing Toxic 
Wastes, Radioactive or Nonradioactive - pp. 191-202. 

An Integral Risk Assessment Model for Hazardous Wastes - pp. 203-19. 

Post, R. 6. (Editor); Waeks, M. E. (Technical Program Chairman) 

WASTE MANAGEMENT '85 - WASTE ISOLATION IN THE U.S. TECHNICAL PROGRAMS 
AND PUBLIC EDUCATION. VOLUME 2 - LOW-LEVEL WASTE 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, CONF-850314, March 1985. 

The following papers were presented: 

1. 

2.  
3. 

4 .  
5. 

6 .  
7. 
8 .  
9. 
10. 
11. 
12. 

State and Kegional Policies and Programs for Low-Level Radioactive 
Waste - 5 papers. 
Technical and Economic Considerations in LLRW Disposal - 6 papers. 
Toxic and Low-Level Radioactive Mixed Wastes: Institutional and 
Technical Considerations - 9 papers. 
Alternative Methodologies in LLRW Disposal - 8 papers. 
Poster - Low-Level Radioactive Waste Processing and Burial Factors - 
19 papers. 
Poster - TMI and Radiation Protection - 21 papers. 
Methods for Minimization of Radwaste at the Source - 6 papers. 
Radwaste System Plodifications - 7 papers. 
Hydrofracture and Grout Techniques - 8 papers. 
Volume Reduction Operating Experience: Dry Active Waste - 6 papers. 
Volume Reduction Operating Experience: Liquid Waste - 7 papers. 
Secondary Wastes and Sludge - 5 papers. 
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Pos t ,  R. G .  (Editor); Wacks, M. E. (Technica l  Program ChaLrman) 

WASTE MANAGEMENT '85 - WASTE ISOLATION I N  THE U.S. TECHNICAL PROGRAMS 
ANI) PUBLIC EDIJCL4TLON. VOLIME 3 - GENEKAL INTEREST. 
Waste Ffanagement '85, Proceedings of the Symposium on Waste 
Managernent a t  Tucson, 4r izona ,  COW-850314 ,  March 1985. 

The fo l lowing  papers  were presented :  

1. 
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  

8. 
9. 

10. 
11. 
12. 

S p e c i a l  P r e s e n t a t i o n  by Chairman Pos t  - 1 paper ,  
I n s t i t u t i o n a l  I n t e r a c t i o n s :  The Agreements Process  - 8 papers.  
Yorkshop on Env€ronmental Assessments and E I S  - 6 papers ,  
S o c i a l  and Economic E f f e c t s  of P u b l i c  Pe rcep t ions  - 5 papers.  
S i t i n g  Impacts - 8 papers .  
Remedial .  ActLons: Fac t  Not F t e t i o n  - 6 papers .  
Release and Transpor t  of Radionucl ides  from Disposa l  Systems - 
9 papers .  
Packaging and Transpor t a t ion  - 8 papers -  
P o s t e r  - Packaging, T ranspor t a t ion  and Disposa l  - 20 papers .  
Decornmissioning/l)econtamirmation - 6 papers .  
P o s t e r  - Nuclear V a s t e  Disposal. - 21  papers .  
L l s t  of Attendees.  

The Proctor & Redfern Group 

BACKGKOIJNI) PAPER - WASTE KE[3UG'C LON 
P r o c t o r  & Redfern Group, On ta r io  Waste Management Corporat ion,  
J u l y  1982. 

This  r e p o r t  discusses  the d e s i r a b i l i t y  of waste r educ t ion  as a waste man- 
agement technique ,  p a r t i c u l a r l y  as i t  a p p l i e s  t o  t h e  development of a waste 
t rea tment  a n d  d i s p o s a l  system, and i d e n t i E i e s  p o t e n t i a l  r o l e s  f o r  OWMC t o  
cons ide r  i n  enrouraging waste r educ t ion  and recovery practices i n  Ontar io .  

4 number of success fu l  w a s t e  r educ t ion  and recovery p r a c t i c e s  i n  s e v e r a l  
key  i n d u s t r i e s  are revbewed, a long  wi th  a b r i e f  examinat ion of c u r r e n t  
w a s t e  r educ t ion  and recovery a c t i v t t i e s  in. Onta r io ,  inc ladkng t h e  Canadian 
Was t r -  Mat e r i a l s  Exchan>ze Program. 

A prel b m l  nary assessment o f  r e c y c l e l r e u s e  p o s s i h t l t t i e s  f o r  varioiis types  
o f  wastes i s  g iven ,  rising the  waste c a t e g o r i z a t i o n  system developed by t h e  
Un ive r s i ty  of C a l  H Eornia a t  Davis (TJCD) t o  i d e n t i f y  the waste streams con- 
s i d e r e d .  
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The Proctor & Redfern GrQUD 

PRIMARY INFORMATION - E N C I Y E E R I N G  INPKAS'CKUCTUKE 
Proc to r  & Redfern Group, Ontar io  Waste Managernent Corpora t ion ,  
August 1982. 

The engineer ing  i n f r a s t r u c t u r e  reqliirernents f o r  waste t r ea tmen t /d i sposa l  
f a c i l i t i e s  can r e a d i l y  be provided € o r  e l e c t r i c a l  power, t r a n s p o r t a t i o n ,  
fuel., water ,  and s torm sewerage. However, t h e  requirements  € o r  t h e  assia- 
i l a t i o n  of aqueous e f f l u e n t s  and gaseous emiss ions  from the  t rea tment  
process  w i l l  create c e r t a i n  c o n s t r n i n t s  on s i t e  s e l e c t i o n .  I t  i s  a n t i c i -  
pa ted  t h a t ,  no twi ths tanding  t h e  advanced l e v e l  of t reatment  t h a t  w i l l  be 
provided € o r  l i q u i d  wastes and s ides t r eams ,  d i l u t i o n  and f u r t h e r  t rea tment  
i n  a municipal  wastewater t rea tment  p l a n t  would be a b e n e f i t ;  hence,  not 
on ly  w l l l  backup t rea tment  be provided,  but f a c i l i t y  l o c a t i o n  i n  c l o s e  
proxlmi ty  t o  a l a r g e  r ece iv ing  body of water  w i l l  no t  be e s s e n t i a l .  
A l t e r n a t i v e l y ,  d i r e c t  d i scha rge ,  aEter t r ea tmen t ,  t o  a s u r f a c e  body of 
water i s  a p o s s i b i l i t y  t h a t  w i l l  be eva lua ted .  The e f f e c t  of s t a c k  
emiss ions  on e x i s t i n g  and f u t u r e  ad jacen t  land use  i s  a major con- 
s i d e r a t i o n  i n  s i t i n g  a waste t rea tment  f a c i l i t y  t h a t  i nc ludes  i n c i n e r a t i o n  
as a t rea tment  op t ion .  The impingement concen t r a t ions  must be c a r e f u l l y  
evali :ated,taking i n t o  cons ide ra t ion  s t a c k  h e i g h t ,  land use,and s e p a r a t i o n  
d i s t a n c e  p r i o r  t o  de te rmining  t h e  s u i t a b i l i t y  of p o t e n t i a l  s i t e s .  

The Proctor & Redfern Group 

PRIMARY INFORMATION - LAND USE 
Proc to r  & Redfern Croup, Ontar io  Waste Managment Corpora t ion ,  
August 1982. 

A s  p a r t  of t h e  c o l l e c t i o n  of background d a t a  f o r  t h e  waste management 
f a c i l i t i e s  development p rocess ,  a cons ide rab le  inventory  of land use- 
r e l a t e d  f a c t o r s  has  been assembled. This  i nven to ry  r e p r e s e n t s  a d a t a  bank 
from which the  impacts t h a t  may be expected from a proposed f a c i l i t y  can 
be determined. 

The informat ion  i s  a l s o  u s e f u l  as a b a s i s  t o  i d e n t i f y  c h a r a c t e r i s t i c s  t h a t  
w i l l  be encountered i n  any p a r t i c u l a r  area. The p r e s e n t a t i o n  of t h e s e  
c h a r a c t e r i s t i c s  i s  b e s t  approached a t  the  g e n e r a l  l e v e l  by d i v i d i n g  
sou the rn  Ontar io  i n t o  a number of broad reg ions  w i t h i n  each of which t h e r e  
a r e  sets  of c h a r a c t e r i s t i c s  t h a t  hear  on q u e s t i o n s  of s i t e  s e l e c t i o n  i n  
r e l a t ed  ways. 

The purpose of t h i s  r e p o r t  i s  t o  summarize t h e  c h a r a c t e r i s t i c s  of each 
r eg ion ,  r e l a t e  them t o  t h e  f a c i L i t i e s  development process ,  and draw the  
r e l e v a n t  conclus ions  f o r  ass ; - s t ing  i n  t h e  s e l e c t i o n  of t he  a p p r o p r i a t e  
f a c i l i t i e s  system. 
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Raber, E . ;  Carpenter, D.  W. 

AN EVALITATION OF THE HYDROGEOLOGY AND GROUNDWATER CHEML STKY 

UCRL-53416, Lawrence Livermore Na t iona l  Laboratory,  June 1983. 
ASSOCIATED WITH LANDFILLS Ar Lrm's srrc 300 

S t a f f  personnel  a t  LLNT, have completed an  assessment  of p o t e n t i a l  grouod- 
w a t e r  contaminat ion from e i g h t  s o l i d  waste l a n d f i l l s  w i t h i n  1,LNL's S i t e  
300. I n v e s t i g a t i o n s  inc luded  e x t e n s i v e  g e o l o g i c a l ,  hydro log ica l ,  geophys- 
i c a l ,  geochemical s t u d i e s  d i r e c t e d  toward a n  e v a l u a t i o n  of hydrogcoLogy 
and groundwater chemistry i n  t h e  v i c i n i t y  of t h e  ZandfKLl l o c a t i o n s .  4 
s t a t e -o f - the -a r t  groundwater sampling system w a s  i n s t a l l e d ,  which a l lows  
f o r  c o l l e c t i o n  of samples and p iezometr ic  measurements from d i s c r e t e  i so-  
l a t e d  sampling zones. I n s t a l l a t i o n s  were made i n  8 of t h e  1 7  boreholes  
completed f o r  groundwater sampling t o  per tn i t  a n a l y s i s  of deeper  aqui f e r s ,  
as w e l l  as t h e  uppermost water-bear ing zone. To prevent  cross-contaminat ion 
between a q u i f e r s  dur-lng d r i l L i n g ,  an  a q u i f e r  i s o l a t i o n  technique  was devel-  
oped. S p e c i a l  p recau t ions  were taken  i n  d r i l l i n g  and w e l l  completion 
procedures  t o  minimize t h e  i n t r o d u c t i o n  of  contamlnants.  T h r e e  separa te  
sets of hydrologLca1 measureinents and chemical ana lyses  were made t o  iclen- 
t i f y  t h e  d i r e c t i o n  oE groundwater f low from t h e  l a n d f i l l  and t o  e s t a b l i s h  
whether  any contaminants  had been in t roduced  i n t o  t h e  groundwater. N o  
excess  contaminat ion l e v e l s  were found. 

Radimsky, P. E. ;  Bogg, R; Daniels,  D. ;  Eriksson, M. R.; et a l .  

ALTERNATIVE TECHNOLOGY FOR N X Y C L l N G  ANT) TKEATMENT OF HAZARDOUS 
WASTES 
Second R ienn ia l  Report ,  Department of Heal th  Se rv ices ,  S t a t e  of 
C a l i f o r n i a ,  .July 1984. 

Technologies  inc luded  i n  t h i s  r e p o r t  are grouped accord ing  t o  t h e  waste 
streams €or  which they are a p p l i c a b l e .  Technologies  f o r  t r e a t i n g  inorgan- 
i c  wastes, i nch id ing  a c i d ,  d i s so lved  metal, and cyanide wastes are p re -  
s en ted  i n  P a r t  I of t h i s  r e p o r t  (Chapters  1-3). Technologies f o r  o rgan ic  
wastes, i nc lud ing  po lych lo r ina t ed  b iphenyls  and i n c i n e r a b l e  and non- 
i n c i n e r a b l e  wastes, are presented  i n  P a r t  I1 (Chapters  4-7) .  

The d i v e r s i t y  of wastes cons idered  i n  t h i s  r e p o r t  r e q u i r e s  t h a t  each 
chap te r  i nc lude  background informat ion  on each waste stream, r e g u l a t i o n s  
which mot iva te  t rea tment  of t h e  s p e c i f i c  waste, and a l t e r n a t i v e  tech- 
no log ie s  a v a i l a b l e  f o r  managing t h e  p a r t i c u l a r  waste stream. AvaiJ.able 
r e c y c l i n g  technologies  , as w e l l  as promising and emerging t echno log ie s ,  
are a l s o  d i scussed  where appropr i a t e .  
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Rasmussen, G .  A. -.- 

RECYCI,E OPERATIONS AS A m*rHoDorAo(;Y FOK XADIOACTLVE WASTE VOLUME 
R E M J C T  L O N  
Waste Manaseinent '85,  Proceedings of t he  Symposium on Waste 
Management a t  Tucson, Arizona, K. G. Pos t ,  ed. ,  Vol. I ,  pp. 165-69, 
%larch 1985. 

The c o s t s  f o r  packaging, t r anspor t a t ion , and  b u r i a l  of low-level radioac-  
t i v e  Lnetall ic waste have become so expensive t h a t  a n  a l t e r n a t i v e  method of 
dccontainination f o r  volume rildliction p r i o r  t o  d i s p o s a l  can now be j u s t i -  
f i e d .  The ope ra t ion  o f  a large-scale, c e n t r a l i z e d  r e c y c l e  e e n t e r  f o r  
decontaminat ion of s e l e c t e d  low-level r a d i o a c t i v e  waste has proven t o  be 
an e f € e c t i v c  method f o r  waste volume reduc t ion  and f o r  r e t r i e v i n g  va luab le  
m a t e r i a l s  f o r  un l imi ted  use. 

The c e n t r a l i z e d  r ecyc le  concept a l lows  a p p l i c a t i o n  o€ s ta te -of - the-ar t  
decontaminat ion technology, r e s u l t i n g  i n  a r educ t ion  i n  u t i l i t y  d i s p o s a l  
c o s t s  and a reduct ion  i n  o v e r a l l  n e t  auiount of material being buried.  
Examples of s p e c i f i c  decontaminat ion process  a c t i v i t i e s  a t  t h e  c e n t r a l i z e d  
f a c i l i t y  w i l l  bc  reviewed, a long wi th  a d i scuss ion  of t h e  economic impact 
of decontaminat ion f o r  r e c y c l i n g  and volume seduct ion.  Rased on almost 2 
ycars of ope ra t ion  of a c e n t r a l i z e d  decontaminat ion f a c i l i t y ,  a 
demonstrated c a p a b i l i t y  e x i s t s .  The concept has been c o s t - e f f e c t i v e  and 
proves t h a t  va luab le  resources  can be recycled.  

I Reactor  Radwaste Management Workshop 

REAC'L'OR KADWASTE MANAGEMENT WORKSHOP, NEW ORLEANS, LOUISIANA 
Reactor  Radwaste Management Workshop, CONF-770120, January 1977. 

The proceedings of t he  Reactor  Radwaste Manageinent Workshop, he ld  i n  New 
Or leans ,  Louis iana ,  on January 12-14, 1977, i nc ludes  t h e  gene ra l  papers  
and the  summaries of workshop s e s s i o n s  and d i s c u s s i o n s  Four s p e c i a l  
vorkshops were he ld :  Volume Reduction; S o l i d i f i c a t i o n ;  Phys ica l  and 
Chemical Separa t ions ;  and Corrosion,  Decontamination, and R e t r o f i t t i n g .  
Each workshop inc luded  an open and thorough d i s c u s s i o n  of radwste treat-  
ment t echno log ie s ,  problem areas, and development needs.  The proceedings,  
i s sued  i n  d r a f t  form, w e r c  compiled by H. W. Godbee and A. H. Yibbey, Oak 
Rldge Nat iona l  Laboratory,  Oak Ridge, Tennessee 37831. 
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Rickman. W. S .  

€TRCULATING-BED INCINERATION OF RADIOACTIVE AND HAZARDOUS WASTES 
I n c i n e r a t i o n  of Low-Level Radioac t ive  Wastes: 1985, Lec ture  Notes, 
Tucson, Arizona, pp. V 1  t o  N 1 2 ,  March 1985. 

Recent o p e r a t i n g  experience on c i rcu la t lng-bed  waste i n c i n e r a t o r s  h a s  
demonstrated c l e a n ,  e f f i c i e n t ,  and economical t rea tment  of a v a r i e t y  of 
low-level radwastes.  Wastes being processed today inc lude :  ( 1 )  g r a n u l a r  
carbon with heavy-metal c h l o r i d e s ,  ( 2 )  uranium-bearing o i l  sludge,  and 
( 3 )  chunks of g r a p h i t e  c o n t a i n i n g  f i s s i o n  product  waste. These and o t h e r  
wastes are c l a s s i f i e d  and r e g u l a t e d  now by both t h e  EPA and t h e  NRC, with  
a much t i g h t e r  set of r e g u l a t i o n s  than  e v e r  before.  GA's c i rcu la t ing-bed  
waste i n c € n e r a t o r  systems have rece ived  all permi ts  based on t h e i r  
demonstrated a b i l i t y  to :  (1)  d e s t r o y  hazardous c o n s t i t u e n t s  t o  >99.999% 
e f f i c i e n c y  - without  a f t e r b u r n e r s  o r  a u x i l i a r y  f u e l ,  ( 2 )  r e t a i n  >99% of 
all HCL emiss ions  - without  w e t  sc rubbers ,  and ( 3 )  m e e t  a l l  EPA and NKC 
p a r t i c d a t e  emission s t a n d a r d s  us ing  d r y  f i l t e rs  t h a t  are cont inuous ly  
cleaned on-line.  Photographs and cutaway drawings of s e v e r a l  of t h e  over  
25  c u r r e n t  i n s t a l l a t i o n s  are presented ,  a long  w i t h  s p e c i f i c  o p e r a t i o n a l  
performance data .  

Rickman, W. S . ;  Holder, N. D.; Young, D. T. 

C IRCULATING-BED INCINERATION OF HAZARDOUS WASTES 
Chemical Engineer lng Progress ,  V o l .  81, No. 3 ,  pp. 34-38, March 1985. 

Circulat ing-bed waste i n c i n e r a t o r s  o p e r a t e  c l e a n l y ,  e f f i c i e n t l y ,  and eco- 
nomical ly ,  Thei r  s imple des ign  uses  high turbulence  i n  t h e  r e a c t i o n  zone 
t o  e l i m i n a t e  a f t e r b u r n e r s ,  sc rubbers ,  o r  m u l t i p l e  feeders .  Proven per for -  
mance on i n d u s t r i a l  wastes i n c l u d e s  t h e  following b e n e f i t s :  

1. 
2. 
3. 
4 .  
5 .  
6 .  
7. 
8.  

9 .  

combustion e f f i c i e n c y ,  >99.999%; 
qC1 c a p t u r e ,  >99%; 
no scrubbers  o r  wet s ludge  product;  
no a f t e r b u r n e r s  o r  a u x i l i a r y  f u e l ;  
hi$est  b o i l e r  e f f i c i e n c y  i n  i n d u s t r y ;  
waste volume reduct ion  up t o  40:l; 
recovery of va luable  chemicals;  
s ing le-poin t  feeding ,  even up t o  100 m i l l i o n  Btu/h (35 Mw, thermal) ;  
and 
NO, and CO emissions,  <100 ppm (100 mg/L). 
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Rickman, W e  So; Holder, N. D; Young, Ip. T. 

CIRCULATING-BED INCINERATION OF HAZARDOUS WASTES 
Presented at American Institute of Chemical Engineers 1984 :+unmer 
National Meeting, GA Technologies, August 1984.  

Across the nation, landfills and deep-well injection appear to be on their 
way out as acceptable methods for hazardous waste disposal. Several 
recent studies of industrial waste management in the United States have 
pointed out the need for more vigorous development of alternatives. An 
alternative to simple disposal of wastes is treatment. For many waste 
types, incineration i s  the best treatment method. In a well-designed 
incineration system, the following benefits should be realized: 

1. destruction of hazardous compounds; 
2. 
3. reduction of volume; 
4 .  recovery o f  heat; and 
5. recovery of valuable chemicals. 

retention of acid gases,such as HC1; 

This paper describes circulating-bed incineration, an advanced type of 
incinerating proven t o  meet all of these criteria with a simple, effective 
design. 

RADWASTE DRYING: AN ENGINEERED SYSTEM FOR POWDERED AND GRANULAR 
MEDIA 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 217-25, 
March 1985. 

Low-level ion exchange resins, filter media, and sludges are currently 
dewatered or solidified prior to disposal. A waste drying system that 
fully meets the regulatory requirements regarding freestanding water in 
less than 8 h with more volume-efficient containers has been placed in 
commercial service. The large increase in drying performance results from 
an engineered approach to the problem. Waste characteristics, waste con- 
tainer design, and thermal effects were reduced to an analytic model with 
specific end points and proven with fixed tests and field operations. Not 
only can the amount of freestanding w a t e r  be predicted, b u t  zero 
freestanding water criteria can be confidently achieved. A patent is 
pending on the process and many specific aspects of the system. 
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Roberts ,  A. (Project Manager) 

UPDATED COSTS FOR DECOMMISSIONING NUCLEAR POWER FACILTIES 
EPRI-NP-4012, Battelle,  P a c i f i c  Northwest L a b o r a t o r i e s ,  May 1985. 

This  update  of 1978 NRC c o s t  estimates ( i n  1984 d o l l a r s )  a l s o  estimates 
t h e  c o s t s  of s e v e r a l  s p e c i a l  manpower and l i c e n s i n g  o p t i o n s  f o r  decom- 
miss ioning  nucl.ear power f a c i l i t i e s .  The f u l l y  developed methodology 
o f f e r s  u t i l t i e s  a sound b a s i s  on which t o  estimate t h e  c o s t s  of decom- 
miss ioning  s p e c i f i c  p l a n t s .  

The estimates developed i n  t h i s  s t u d y ,  ranging between $65.5 m i l l i o n  and 
$123.4 m i l l i o n ,  are c o n s i s t e n t  w i t h  t h e  $100 m i l l i o n  l e v e l  on which NRC 
bases  i t  r u l i n g s .  Recognizing t h a t  t h e s e  c o s t s  are g e n e r i c ,  however, 
f a c i l i t y  owners must  t a k e  s i t e - s p e c i f i c  f a c t o r s  i n t o  account i n  prepar ing  
i n d i v i d u a l  estimates. The i n d u s t r y  has  a much b e t t e r  understanding of 
decoinmissioning c o s t s  today than  i t  had in 1978, and t h e  procedures  f o r  
e s t i m a t i n g  those  c o s t s  have evolved t o  t h e  poin t  a t  which t h e i r  complete- 
ness  i s  ensured. The comprehensive methodology developed i n  t h i s  s tudy  
should t h e r e f o r e  provide a sound b a s i s  f o r  such i n d i v i d u a l  estimates. 

Rochester, D. P .  - 
TESTING AND OPERATION OF A TRANSPORTABLE VOLUME KEDUCTION UNIT 
Waste Management '85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. G .  P o s t ,  ed., Vol. 2 ,  pp. 385-86, 
March 1985. 

I n  o r d e r  t o  process  t h e  high-volume, low-spec i f ic -ac t iv i ty  l i q u i d  radwaste 
from t h e  chemical c l e a n i n g  of t h e  Oconee Nuclear S t a t i o n  steam g e n e r a t o r s ,  
Duke Power Company purchased a t r a n s p o r t a b l e  volume r e d u c t i o n  (TVR) system 
from Associated Technologies,  Inc. Before t h e  u n i t  could be opera ted  a t  
Oconee, the system had t o  be f u n c t i o n a l l y  t e s t e d ,  t h e  process  opt imized,  
and s imula ted  w a s t e  streams processed t o  e n s u r e  t h a t  t h e  end product would 
m e e t  b u r i a l - s i t e  requirements .  Although t h e  primary o b j e c t i v e  of t h e  u n i t  
w a s  t o  process  t h e  s p e n t  c l e a n i n g  s o l v e n t ,  t h e  scope of t h e  t e s t i n g  w a s  
expanded t o  i n c l u d e  Class B and C waste  l e v e l s  i n  a d d i t i o n  t o  t h e  Class A 
waste from t h e  g e n e r a t o r  c leaning .  F u r t h e r ,  t o  e n s u r e  t h a t  t h e  u n i t  could 
process  o t h e r  waste streams i f  needed, waste streams oE b o r i c  a c i d  and 
bead and powdered r e s i n s  were t e s t e d .  While a l l  t e s t i n g  i s  not  y e t  
completed, t h e  TVR u n i t  has  proved t h a t  i t  can process  t h e  v a r i o u s  waste  
streams, s o l i d i f y  t h e m  i n  a s p h a l t ,  and produce a n  a c c e p t a b l e  b u r i a l - s i t e  
end product.  
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EVALIJATION OF INORGANIC SORBENT TREATVENT FOR LWK COOLANT 
PROCESS STKEAMS 
ORNL/TN-8729, Oak Ridge Nat ional  Laboratory,  March 1984. 

This r e p o r t  p re sen t s  r e s u l t s  of a survey of t he  l i t e r a t u r e  and of 
exper ience  a t  s e l e c t e d  nuc lea r  i n s t a l l a t i o n s  t o  provide informat ion  on the  
f e a s i b i l i t y  of r ep lac ing  o rgan ic  i o n  exchangers wi th  ino rgan ic  s o r b e n t s  a t  
l ight-water-cooled nuc lea r  power pl-ants.  The r a d i o a c t i v e  con ten t s  of t h e  
va r ious  streams i n  boili-ng-water r e a c t o r s  and pressurized-water  r e a c t o r s  
were examined. I n  a d d i t i o n ,  t h e  methods and performances o€ c u r r e n t  
methods used f o r  c o n t r o l l i n g  water q u a l i t y  a t  these  p l a n t s  were eval-uated. 
The s tudy  a l s o  inc ludes  a b r i e f  review of t h e  phys ica l  and chemical pro- 
p e r t i e s  of s e l e c t e d  ino rgan ic  so rben t s .  Some a t t r i b u t e s  of i no rgan ic  sor--  
ben t s  would be u s e f u l  i n  p rocess ing  l igh t -water  r e a c t o r  (LWR) st reams.  
The ino rgan ic  r e s i n s  are  h igh ly  r e s i s t a n t  t o  damage from i o n i z i n g  
r a d i a t i o n ,  and t h e i r  exchange c a p a c i t i e s  are g e n e r a l l y  equ iva len t  t o  those  
o€ organic  i o n  exchangers.  However, they a r e  more 11.mi.ted i n  a p p l i c a t i o n ,  
and t h e r e  are problems wi th  phys ica l  i n t e g r i t y ,  e s p e c i a l l y  i n  a c i d i c  s o l u -  
t i o n s .  Research i s  a l s o  needed i n  t h e  a r e a s  of s e l e c t i v i t y  and an ion  
removal be fo re  ino rgan ic  s o r b e n t s  can be considered as replacements  f o r  
t h e  s y n t h e t i c  0rgani.c r e s i n s  p r e s e n t l y  used i n  LWKs. 

Rodgers, B. B.;  Pojasek, R. B.; Schoenberger, R. ~ .J. 

HAZARDOUS CHEMICAL DEFENSE WASTE MANAGEMENT PROGRAM - TECHNOLOGY 
R E V I E W  REPORT: CURRENTLY AVAILABLE TECHNOLOGY 
DOE/HWP-4, Oak Ridge Nat iona l  Laboratory,  June 1985. 

The o b j e c t i v e s  of t h i s  work were t o  review and t o  summarize a v a i l a b l e  
t echno log ica l  in format ion  r e l e v a n t  t o  t h e  t rea t inent ,  s t o r a g e ,  and d i s p o s a l  
(TSD) of DOE - Defense Program (DP) hazardous chemical wastes. The 
r e s u l t s  are presented  i n  a format s u i t a b l e  f o r  use by DOE'S Hazardous 
Waste Program ( H I P )  and primary DOE c o n t r a c t o r s .  This  review emphasizes 
proven technologies  which appear  t o  have p o t e n t i a l  f o r  immediate i m p a c t  
w i t h i n  t h e  DOE HWP o r  which could be adapted,  through short- term develop- 
ment e f f o r t s ,  t o  s p e c i f i c  DOE needs i n  TSL). It should thus  be used as an 
i n i t i a l  sc reening  t o o l  i n  the  s e l e c t i o n  of TSD t echno log ie s  tha t  could be 
Included i n  comprehensive waste management s t r a t e g i e s  developed by DOE and 
i t s  con t r ac to r s .  Several  emerging advanced technologies  t h a t  may l ead  t o  
t h e  r e s o l u t i o n  of e x i s t i n g  or f u t u r e  DOE needs  were i d e n t i f i e d  dur ing  r l i i s  
review of a v a i l a b l e  technology. This  work a l s o  p r e s e n t s  r e p r e s e n t a t i v e  
informat ion  der ived  from both  DOE and p r iva t e - sec to r  s i t u a t i o n s  regard ing  
waste s t r eam and t rea tment  technologies  which are c u r r e n t l y  app l i ed  t o ,  
o r  could a p p r o p r i a t e l y  be a p p l i e d  to, t h e s e  streams. The waste stream 
c l a s s i f i c a t l o n  system developed by t h e  Un ive r s i ty  of C a l i f o r n i a  a t  Davis 
i s  used f o r  p r e s e n t a t i o n  of t h i s  material. 
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Rose, R. Re; Mahathy, J. M.; Epler,  J. S.; et al. 

EXPERIENCE AND RELATED RESEARCH AND DEVELOPMENT IN APPLYING 
CORRECTIVE MEASURES AT THE W O R  LLW DISPOSAL SITES 
ORNL/Sub-82/13810/1, Oak Ridge National Laboratory, July 1983.. 

A review was conducted of experience in responding to problems encountered 
in shallow-land burial of LLW and in research and development related to 
these problems. The operating histories of 11 major disposal facilities 
were examined. Rased on the review, i t  was apparent that the most effec- 
tive corrective measures administered were those developed from an 
understanding of the site conditions that caused the problems. 
Accordingly, the information in this document has been organized around 
the major conditions that have caused problems at existing sites. These 
include: (1)  unstable trench cover, (2) permeable trench cover, (3) suh- 
sidence, ( 4 )  ground water entering trenches, (5) intrusion by deep-rooted 
plants, ( 6 )  intrusion by burrowing animals, and ( 7 )  chemical and physical 
Conditions in the trench. Because the burial sites are Located in regions 
that differ in climatokogic, geologic, hydrologic, and biologic charac- 
teristics, there is variation in the severity of problems among the sites 
and In the nature o f  information concerning corrective efforts. 

Rose, R. B.; Morrow, C. M. 

CORRECTIVE MEASURES HANDBOOK (DRAFT) 
Oak Ridge National Laboratory, January 1984. 

Based on experience at existing low-level waste burial sites, conditions 
occur or may develop after burial which can cause problems in waste isola- 
tion. These considerations, plus closer scrutiny now given to the opera- 
tion o f  burial sites, present the need for assistance in maintaining 
facilities that are safe. 

The purpose of this document is to serve as a handbook to operators of 
low-level waste burial sites for dealing with conditions which can cause 
problems in waste isolation. It contains information on planning and 
applying corrective actions and is organized in such a way as to assist 
the operator in associating problems, or potential problems, with causa- 
tive conditions. The operator is thus encouraged to direct his actions at: 
those conditions, rather than the possible temporary expedient of treating 
symptons. The following conditions that can occur at burial sites are 
discussed: (1) eroding trench cover, (2) permeable trench cover, (3) sub- 
sidence of trench, ( 4 )  groundwater entering trenches, (5) trench intrusion 
by deep-rooted plants, and ( 6 )  trench instruction by burrowing animals. 

c 
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ROSS, R e  

THE APPLICABILITY OF VARIOUS INCINERYTION SYSTEMS iro LOW-LEVEL 
WIOACTIVE WASTE 
Incineration of Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. D 1  to D 1 9 ,  March 1985. 

A number of new, and sometimes unique, incinerator concepts have been 
developed in the last 3 to 5 years which, while virtually unproven on a 
commercial scale, suggest that the field of incineration technology will 
be employed to a greater extent in the future. The incineration of low- 
level radioactive waste has been accomplished in the past by using a 
variety of incinerator designs, temperatures, materials, and particulate 
removal systems. To add to the growing list of possibtlities, this paper 
examines several new techniques in detail to assess their possible future 
use as low-level radioactive waste incineration systems. 

The incineration systems that will be analyzed f o r  applicability include 
the Arc Technologies process, which destroys organic materials in a high- 
temperature electric-arc furnace; the Penberthy Electromelt System, which 
uses molten glass to capture the ash; the P E W 0  cascading fluid-bed 
system; and the MODAR sypercritical water system f o r  low concentration of 
organic-inorganic-aqueous wastes. The aspects of air pollution control 
and disposal of the ash will also be discussed for each system. 4 

ROSS, R e  D. 

HAZARDOUS WASTE INCINERATION: MORE ATTRACTIVE NOW THAN EVER BEFORE 
Hazardous Materials and Waste Management Magazine, pp. 13-19, 
September-October 1984. 

Recent legislation has made incineration an attractive option in waste 
management. The technologies involved in the incineration of industrial 
waste include: (1) liquid injection, ( 2 )  rotary kiln, ( 3 )  fluid bed, 
( 4 )  multiple-hearth incinerator, (5) starved-air or, as it is called now, 
controlled-air incinerator. 

There are many processes that are new in incineration, but the seven that 
are listed cover the fairly wide spectrum of the types of systems that may 
be considered in the future. They include: (1) circulating-bed com- 
bustor, (2) molten-salt technology, (3) Penberthy Electro-Melt System, 
( 4 )  advanced electric reactor, (5) supercritical water, and ( 6 )  vertical- 
tube reactor. 
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Rdw, T. H. (Technical Program Chairman) 

Transactions of the American Nuclear Society 
Vol. 46,  June 1984. 

Application of Decontamination Technology includes the following article: 

1. "Electrolytic Decontamination of Radioactive Metallic Wastes 
by Alternating Electrolysis in a Neutral-Salt Electrolyte." 

LLW Volume Reduction includes the following articles: 

1. "Dry Active Waste Composition: The Potential for Volume Reduction," 
2. "Description and Development Status of a Low-Level Combustible Waste 

Incineration Facility f o r  Volume Reduction at INEL," 
3. "An Economic AnaPysis of a Fluidized-Bed Volume Reduction System," 
4. "Resin Volume Reduction System," 
5. "Removal of Radioactive Cesium from Streams with a High Potassium 

6 .  
Content ," and 
"Waste Experimental Reduction Facility Description and Progress 
Report ." 

Row, T. H. (Technical Program Chairman) 

Transactions of the American Nuclear Society 
Vol. 46,  pp. 786-8, June 1984. 

Remote Technologoy in Waste Management includes the following articles: 

1. "Savannah River Plant Low-Level Waste Incinerator Demonstration," and 
2. "Decontamination and Repair Facility for Waste Processing Equipment." 
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Rummerry, T. E.; Roslnger, E. L. J. 

THE CANADIAN NUCLEAR FUEL WASTE MANAGEMENT PROGRAM 
Fuel  Reprocessing -. and Waste Management, Proceedings of t h e  
American Nuclear Soc ie ty  I n t e r n a t i o n a l  Top ica l  Meeting, Jackson,  
Wyoming, Vol. 1, pp. 14-32, August 26-29, 1984. 

The Canadian Nuclear Fuel  Waste Mnnagment Program is i n  t h e  f o u r t h  yea r  of 
a ten-year g e n e r i c  r e sea rch  and devel-opment phase. 
phase of t h e  program i s  t o  assess the b a s i c  s a f e t y  and environmental  
aspec ts  of t h e  concept of i s o l a t i n g  immobilized f u e l  waste by deep 
underground d i s p o s a l  i n  p l u t o n i c  rock, 

The o b j e c t i v e  of 'chis 

The major s c i e n t l f l c  and engineer ing  components o f  t h e  program, namely 
immobil izat ion s t u d i e s ,  geosc ience  r e sea rch ,  and environmental  and s a f e t y  
assessment ,  are descr ibed.  Program funding,  schedul ing ,  and a s s o c i a t e d  
e x t e r n a l  r e v i e w  processes  are  b r i e f l y  ou t l ined .  

Rutland, L.;  Papaiya, N. 6 .  

ON-SITE STORAGE OF LOW-LEVEL RADWASTE : A SURVEY 
EPRI-NP-3617, Elec t r f c  Power Research I n s t i t u t e ,  J u l y  1984. 

For yea r s ,  low-level radwaste  d i s p o s a l  has been c h a r a c t e r i z e d  by r a p i d l y  
i n c r e a s i n g  d i s p o s a l  c o s t s  and r educ t ion  i n  t h e  a v a i l a b i l i t y  of commercial 
d i s p o s a l  F a c i l i t y  space. Many nuc lea r  u t i l i t i e s  have responded t o  t h i s  
s i t u a t i o n  by a t  l eas t  cons ider ing  augmenting radwaste  volume reduc t ion  
systems and on-s i te  s t o r a g e  f a c i l i t i e s .  A survey was performed under EPRI  
sponsorsh ip  t o  con tac t  nuc lea r  power i i t i l i t ies  t o  d e t a i l  t h e i r  a c t i o n s  and 
p l ans  w i t h  regard  t o  radwaste  volume reduc t ion  and on - s i t e  s to rage .  
in format ion  was analyzed t o  inc lude  t h e  i n f l u e n c e  O E  s i t e - s p e c i f i c  and 
r e g i o n a l  f a c t o r s  on t h e  u t i l i t i e s '  i n d i v i d u a l  responses.  This  r epor t  sum- 
marizes  t h e  survey f i n d i n g s  and p r e s e n t s  f a c i l i t y  drawings t h a t  charac- 
t e r i z e  t y p i c a l  nuc lea r  u t i l i t y  a c t i o n s  and planning. This  in format ion  
should ass is t  nuc lea r  power u t i l i t i e s  t h a t  will commence s imilar  planning. 

This  
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Salsman, J. M. 

CONS CI)EIUTZONS FOR CREATING A FREESTANDING MONOLITH 
Waste Wanageaent '85,  Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona,  R. G. Pos t ,  ed. ,  Vol. 2 ,  pp. 133-35, 
Yarch  1985. 

The Texas Low-Level Radioact ive Waste Disposa l  Author i ty  i s  I n v e s t i g a t i n g  
a l t e r a a t l v e s  t o  shallow-land b u r i a l  f o r  low-level r a d i o a c t i v e  waste. This  
a l t e r n a t i v e  proposes  a s t anda rd  shallow-land b u r i a l  t r ench  w i t h  a r e in -  
f o r c e d  conc re t e  f l o o r  over  a sand bottom, b a c k f i l l i n g  the t r e n c h  voids  
with conc re t e  i n s t e a d  of sand and us ing  a conc re t e  cap covered wi th  c l a y  
and t o p  s o f l .  The use  of conc re t e  b a c k f i l l e d  t r enches  i n  a g e o l o g i c a l l y  
s t a l e ,  semiar id  area can provide  an a d d i t i o n a l  degree  o f  s a f e t y ,  but  t h e i r  
u se  i n  a g e o l o g i c a l l y  unfavorable  area could a c t u a l l y  create problems. 
Three reasons  f o r  us ing  conc re t e  backEi l l  are: b e t t e r  i n t r u d e r  b a r r i e r s ,  
c r e a t l o n  of a conc re t e  monoli th ,  and lower s u s c e p t i b i l i t y  t o  subsidence.  
A f o u r t h  nontechnica l  reason i s  t h a t  t h e  p u b l i c  seems t o  be i n f a t u a t e d  
wi th  conc re t e ,  which may prove t o  be t h e  b e s t  reason f o r  a conc re t e  back- 
f i l l e d  t rench .  The a d d i t i o n a l  cost  of us ing  conc re t e  is  approximately 
$7.78/f t3  of waste bu r i ed  i f  t h e  conc re t e  is commerically puchased; 
however, i f  a ba tch  p l a n t  i s  u t i l i z e d ,  t h e  c o s t  is reduced t o  $1.43/f t3 .  

Saraceno, A. J.; CLick, J. L.; Tracy, J. W. 

LABORATORY STUDY OF ELECTRODIALYSIS FOR TREATING COOLING WATER 
B LOWDOWN 
GAT-T-1716, Goodyear Atomic Corpora t ion ,  May 1971. 

A l a b o r a t o r y  s tudy  of the e l e c t r o d i a l y s i s  (ED) process  has  been conducted 
t o  e v a l u a t e  i t s  a p p l i c a t i o n  t o  r e c i r c u l a t i n g  water blowdown f o r  water and 
chemical recovery and f o r  p o l l u t i o n  c o n t r o l  a t  t h e  Portsmouth S i t e .  
S i g n i f i c a n t  ED process  parameters t h a t  could markedly reduce c o s t s  when 
c u r r e n t  technology i s  a p p l i e d  t o  the d i scha rge  stream of t h e  p l a n t  were 
s t r e s s e d .  The items examined were: ( 1 )  s e l e c t i v l t y  of e l e c t r o d i a l y s i s  
toward v a r i o u s  an ions  and c a t i o n s  t n  RCW; ( 2 )  s u l f u r i c  a c i d ,  c a u s t i c ,  and 
c h l o r i n e  recovery;  (3) opera t ion  a t  t h e  normally e l e v a t e d  RCW t e m -  
p e r a t u r e s ;  ( 4 )  o p e r a t i o n  t o  minimize p o l a r i z a t i o n  e f f e c t s ;  and ( 5 )  
chromate and water recovery.  The r e s u l t s  show a f a v o r a b l e  economtc t r e n d  
f o r  most of t h e s e  parameters ,  and t h e  d a t a  c o l l e c t e d  should permit  c o s t  
estimates o f  t h e  ED process  f o r  s p e c i f i c  a p p l i c a t i o n  t o  a gaseous d i f -  
f u s i o n  complex. 
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Saraeeno, A. J . ;  Jones, D. B.; Wiehle, W. E. 

PROCEDURE FOR CHROMATE REMOVAL AND RECOVERY BY I O N  EXCHANGE 
GAT-T-1526, Goodyear Atomic Corporat ion,  June 1969. 

This  r e p o r t  w a s  prepared t o  account  f o r  development work performed a t  
Goodyear Atomic Corporat ion (GAT) on methods of chromate recovery from 
r e c i r c u l a t i n g  cool ing  water from 1956 through 1968. Attempts have been 
made t o  compare, as completely as p o s s i b l e ,  s i g n i f i c a n t  developments made 
a t  GAT wi th  procedures  desc r ibed  i n  U.S. pa t en t  3,223,620, December 14, 
1965, Nalco (Appl. J u l y  9, 1963) and U.S. p a t e n t  3,306,859, February 28, 
1967, Crane (Appl. December 31, 1963). Also inc luded  i s  a d e s c r i p t i o n  of 
an  advancement i n  chromate recovery technology which does not  appear  i n  
p a t e n t s  p e r t a i n i n g  t o  t h i s  sub jec t .  This  advancement i s  a scheme of 
upflow exhaus t ion  of chromate from r e c i r c u l a t i n g  water (RCW) and downflow 
regene ra t ion  of t h e  i o n  exchange r e s i n  wi th  RCW makeup water. This  pro- 
cedure l i m i t s  chromate leakage  i n t o  t h e  RCW e f f l u e n t  t o  (2 ppm wi thout  u se  
o f  c o s t l y  r egene ra t ing  chemicals.  Resin l i f e  appears  t o  have s u f f i c i e n t  
l ongev i ty  t o  make t h i s  method of chromate recovery economically a t t rac-  
t i v e  . 

Sathruru, C. hi.; Stember, I). L. 

VOLUME REDUCTION OF DRY ACTIVE WASTE BY A MOBILE SUPERCOMPACTOR 
SYSTEM 
I n c i n e r a t i o n  of Low-Level Radioac t ive  Wastes: 1985, Lec ture  Notes,  
Tucson, Arizona, pp. G1 t o  G2, March 1985. 

The purpose of t h i s  t e c h n i c a l  paper  1s twofold: ( 1 )  t o  provide a b r i e f  
overview of supercompaction as a method f o r  reducing disposed volumes of 
low-level r a d i o a c t i v e  waste (LLRW); and ( 2 )  t o  d e s c r i b e  one u t i l i t y ' s  
approach t o  LLRW volume voliime r educ t ion  a t  m u l t i p l e  r e a c t o r  s i tes  by 
us ing  a newly in t roduced  mobile supercompactor system. 
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Sainer, R. E.; Jessop, D. 

A COMMERCIAL REGIONAL INCINERATOR FACILITY FOR TREATMENT OF 
LOW-LEVEL RADIOACTIVE WASTE 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arlzona, R. G. Post, ed., Vol. 2, pp. 529-37, 
March 1985. 

I n  1981, US Ecology, Inc., began studies on the feasibility of 
constructing and operating a regional radioactive waste incinerator faci- 
lity. In December 1982, TJS Ecology requested turnkey quotations from 
several vendors for: engineering, procurement, and construction of the new 
facility. After technical and commercial evaluations, a contract was 
awarded to Associated Technologies, Inc., of Charlotte, North Carolina, in 
June 1983. In June 1984, US Ecology made a public announcement that they 
were studying two sites in North Carolina for location of the facllity. 
This same month, they submitted their permit application f o r  a radioactive 
material license to the North Carolina Department of Human Resources. The 
facility will accept wastes from power reactors, medical and research 
institutions, and other industrial users and will incinerate dry solid 
waste, pathological waste, scintillation fluids, and turbine oils. The 
incinerator will be a dual chamber-controlled air design, rated at 
600 lb/h (273 kg/h), with a venturi scrubber, packed column, HEPA filters, 
and charcoal filters for pollution control. 

Schaich, R. W. 

OAK RIDGE NATIONAL LABORATORY SHIPPING CONTAINERS FOR RADIOACTIVE 
MATER I AL S 
ORNL/TM-7179/Rl, Oak Ridge National Laboratory, September 1984. 

The packages are divided into the following categories: 

A. ORNL Type A Packages 
1. DOT-IAEA Type A ORNL Shipping Containers 

a. Radioactive Liquids and Solids 
b. Radioactive Solids Only 
C .  Radioactive Gases 

B .  ORNL Type B Packages 
1. Radioactive Gases 
2. Radioactive Solids 

C. Commercial Packages Shipped from ORNL 

D. ORNL Special Form Containers 
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OPERATING EXPERIENCE AND TECHNIQUES FOR M I N I M I Z I N G  WASTES 
ORNL-tr-4391, Society of German Chemists, March 1977. 

T h i s  article claims denitrirication directly to Nz, avoidi-ng NO,. 

The main product at the graphite cathode is nitrogen, along with small 
amounts of hydrogen. Only at low acid concentrations is there evolution 
of NO. 

Schmitt, R. @.; Chapman, R. L.; Sumpter, K. C.; Reno, He W b  

HIGH-INTEGRITY CONTAINERS: A DEMONSTRATED DISPOSAL ALTERNATIVE 
TO S O L I D I F I C A T I O N  O F  RPnaIOACTlVE WASTES 
EGG-M-19883, EG&C Idaho, Inc., March 11-15, 1984. 

The E P I C O R  and Waste Research and Disposition Program at the Idaho 
National Engineering Laboratory developed, tested, and is uslng a 
High-Integrity Container ( H I C )  for commercial disposal of E P I C O R - 1 1  pre- 
filter liners from the cleanup of Unit 2 of the  Three Mile Island Nuclear 
Power Station. The I I IC  permits disposal of EPICOR-IT. liners as Class '*C" 
low-level radioactive wastes without prior solidification of resins 
therein. Design rationale f o r  and testing of the HIC is discussed, and 
costs of using the container for disposal of E P I C O R - I 1  liners are compared 
with thosc of solidificaton. It is concluded that the RIC i s  a cost- 
competitive alternative t o  solidification f o r  d i s p o s a l  of unusual types 
and quanttties of low-level radioactive wastes. 
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Schmitt, R. C.; Reuo, H. W. 

EXPERIENCES IN DEVELOPMENT, QUALIFICATION, AND USE OF CONCRETE 
HIGH-INTEGRITY CONTAINERS IN COMMERCIAL DISPOSAL OF RADWASTE 
Waste Management ' 8 5 ,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 299-301, 
March 1985. 

Disposal of EPICOR prefilters as commercial radioactive waste i s  being 
accomplished by using a first-of-a-kind, reinforced concrete, high- 
integrity container i n  lieu of prior in situ solidification of resins 
before disposal of prefilters. Experiences in developing, testing, cer- 
tifying, and using high-integrity containers are an untold story worthy of 
review for the benefit of the nuclear industry at large. The lessons 
learned in gaining regulatory acceptance of the concrete HIC are discussed 
in this paper. 

Scholz, R.; Milanowski, J. 

MOBILE SYSTEM FOR EXTRACTING SPILLED HAZARDOUS MATERIALS FROM SOILS 
Resnord, Inc., Environmental Protection Agency, December 1983. 

Laboratory tests were carried out with three different pollutants [phenol, 
arsenic trioxide, and polychlorinated biphenyls (PCBs)] and two soils of 
different character to evaluate a technique f o r  the scrubbing or cleansing 
of s o i l s  contaminated with hazardous materials. The results of these 
tests were used to design a full-scale prototype system for field eva- 
luation in cleaning contaminated s o i l s .  The system employs two major soil 
scrubbing components: a newly designed water knife stripper for breaking 
up soil lumps and stripping chemicals from larger particles 0 2  mm in 
diameter), and a countercurrent chemical extractor for washing smaller 
particles. During limited laboratory extraction tests, phenol was very 
efficiently removed from both organic and inorganic soils, whereas PCB and 
arsenic clung tightly to the s o i l s  and released far less in the washing 
fluids. Chemical testing i s  inconclusive until acceptable limits of resi- 
dual concentrations in the washed soil are adopted. Laboratory tests 
showed that: soil scrubbing can vastly speed up the release of chemicals 
from soils, a process that occurs very slowly under natural leaching con- 
ditions. A protype soil scrubbing has been constructed. 

. 
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Schulta, D.; Salasin, J.; Sassaman, J.; Smith,  W. 

RISK ASSESSMENT FOR A CONTAMINATED SITE I N  MISSION, TEXAS 
MTK-81W284, MlTRE Corporat ion,  A p r i l  1982. 

The Dusek proper ty  i n  Mission, Texas, has  been contaminated wi th  p e s t i -  
c i d e s  and p e s t i c i d e  metabol i tes .  MITRE has  undertaken two tasks t o  d e t e r -  
mine t h e  hazard posed t o  t h e  a d j a c e n t  popula t ion  by t h e  contaminat ion of 
t h e  Dmek property.  F i r s t ,  t h e  r i s k  of a d d i t i o n a l  cancers  i n  nearby resi- 
d e n t s  due t o  long-term exposure t o  c u r r e n t  c o n c e n t r a t i o n s  of chlordane,  
l i n d a n e  ( a s  beta--BHC), toxaphene, and DDT w a s  es t imated .  Second, t h e  r i s k  
t h a t  would r e s u l t  from f o u r  c leanup proposals  w a s  determined. The e s t i -  
mated r i s k  of cancer  ranged from 4 x t o  3.5 x depending on the 
geographica l  l o c a t i o n  a t  which r i s k  w a s  es t lmated .  

Schul tz ,  De; Salasln,  J.; MeLaughlin, M.; Smith, W,; SprPng, J. 

R I S K  ASSESSHENT FOR A CONTAMINATED SITE I N  ST. LOUIS, MICHIGAN 
MTR-81W286, MITRE Corporat ion,  A p r i l  1982. 

The V e l s i c o l  Chemical Corporat ion s i t e  i n  S t .  Louis ,  Michigan: has  become 
Contaminated wi th  a number o f  hazardous subs tances ,  i n c l u d i n g  DDT, 
polybrominated b iphenyls ,  hexabromobenzene, and t r is(2,3-dibromopropyl)  
phosphate. The r i s k  of a d d i t i o n a l  cancers  i n  r e s i d e n t s  i n  t h e  v i c i n i t y  of 
t h e  p l a n t  s i t e  has  been e s t i m a t e d  f o r  exposure t o  t h e  chemicals v i a  inha- 
l a t i o n ,  i n g e s t i o n ,  and dermal absorp t ion .  The summed r i s k  from exposure 
t o  t h e  f o u r  chemicals v i a  i n h a l a t i o n  of chemical vapor and contaminated 
d u s t  i s  of t h e  order  of loe4 t o  loe5. The summed r i s k  a s s o c i a t e d  wi th  
i n g e s t i o n  of contaminated s o i l  i s  of t h e  o r d e r  of 
t o  t h e  r i s k  es t imated  f o r  DDT. The r i s k  es t imated  f o r  i n g e s t i o n  i s  pro- 
bably cons iderably  h igher  than  w i l l  a c t u a l l y  be experienced f o r  reasons  
g iven  i n  t h e  repor t .  The summed r i s k  a s s o c i a t e d  w i t h  dermal a b s o r p t i o n  i s  
of t h e  o r d e r  of 

due almost e n t i r e l y  

an estimate t h a t  is  a l s o  considered high. 
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Shuckrow, A. J.; Dawson, Ge W.; Banner, W. F. 

PPIYSICALCHEMICAL TREATMENT OF GOMBIYEII AID MJNICLPAL SEWAGE 
EPA-R2-73-149, Environmental Protection Agency, February 1973. 

In the wastewater treatment process, raw wastewater is contacted with 
powdered carbon, coagulated with alum, settled with polyelectrolyte addi- 
tion, and, in some cases, passed through a triinedia filter. The solids 
from the clarifier, composed of raw sewage solids, powdered carbon, and 
aluminum hyroxide floc, are readily dewaterable to 20-252 solids by direct 
centrifugation, with the powdered carbon acting as a substantial aid to 
dewatering. The dewatered solids are passed through ;a fluidized-bed f u r -  
nace developed specifically f o r  powdered carbon regeneration. Alum i s  
recovered by acidifying the regenerated carbon slurry from the furnace to 
a pH of 2a The recovered carbon and alum are recycled as an acidifled 
slurry and added to the raw sewage with the makeup carbon. The program 
demonstrates the ability of the treatment process to consistently produce 
high-quality effluent from r a w  wastewater. 
was highly successful on the pilot scale, Full-capacity recovery was 
achieved with less than <2% carbon loss per regeneration cycle. Alum 
recovery was also >go%. 

Powdered-carbon regeneration 

Shultz, 6 .  G. 

APPLICATION FOR PERMIT FOR RESEARCH AND DEVELOPMENT ON DESTRUCTION 
OF PCBs AND OTHER ORGANIC HAZARDOUS WASTES - ALTERNATE METHOD: 
THERMAL REDUCTION 
National Laboratories, Inc., 1984. 

The process involves spraying PCB into a reactor where it is exposed to 
the surface of molten aluminum. The aluminum acts as a strong reducing 
agent, removing the chlorine atoms from the molecule, and forming the more 
stable aluminum chloride, Carbon and low-molecular-weight organic gases 
are also formed. The aluminum chloride formed is a gas at the reaction 
temperature and will pass through the reactor with the other gases. Some 
carbon will be entrained in the gas stream and will be trapped in the gas 
cleanup system. 

The article also describes other organic hazardous wastes that will react 
with aluminum to form different nonhazardous products. 
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Shultz, C. G .  

DEMONSTRATION OF THE DESTRUCTION OF POLYCHLORINATED BIPHENYLS 
(PCBS) USING MOLTEN ALUMINUM - APPENDIX A 
National Laboratories, Tnc., June 1984. 

Data have been obtained on the destruction of PCBs in support of a patent 
application (Ser. No. 346636). In none of the prior experiments have the 
conditions been optimum. EfEorts are continuing to obtain a suitable con- 
figuration of equipment to make the process more economical, efficient, 
and cost-effective. This report encompasses one such experiment. 

Although the experiment reported here was not free of all of these 
problems, it was sufficiently sustained that meaningful data could be 
obtained. The process involving the contact of halogenated organic com- 
pounds with molten aluminum is very effective in removing the chlorine and 
destroying the organic compound. 

DEMONSTRATION OF THE DESTRUCTION OF MALATHION AND PARATHION AS 
SURROGATES FOR NERVE GASES 
National Laboratories, Inc., December 1984. 

Since the issue of U.S Patent 4,469,661 relating to destruction of PCBs 
with molten aluminum, applications have been filed covering the destruc- 
tion of other organic hazardous wastes, inorganic oxidants, nerve gases, 
and other cholinesterase inhibitors. This report covers the demonstration 
of the destruction of Malathion for engineers from GA. Technologies, 
Inc., who are contractors to the U.S. Army under the Chemical 
Demilitarization Program. It also includes a later experiment in which 
Parathion was destroyed using the same process and equipment. 

These experiments demonstrated the effectiveness of molten aluminum in 
destroying organic compounds containing chlorine, phosphorus, and sulfur. 
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Sims,  R. C.; Sims, J. Lo; Soreusen, D. L.; McLean, 61.; et al. 

E 

REVIEW OF IN-PLACE TREATmNT TECHNIQUES FOR CONTAMINATED SURFACE 
SOILS - VOLUME 1: TECHNICAL EVALUATION 
EPA-540/S2-84-003, Hazardous Waste Engineering Research 
Laboratory, September 1984. 

This two-volume report presents information on in-place treatment tech- 
nologies applicable to contaminated soils at shallow depths. Volume 1 
discusses the selection of the appropriate in-place treatment technology 
f o r  a particular site and provides specific information on each tech- 
nology. Volume 2 provid.es background information and relevant chemical 
data. Selection of in--place treatment technologies follows the process 
outlined in the National Contingency Plan. The type of in-place treatment 
(extraction, immobilization, degradation, attenuation, or reduction of 
volatiles) is determined on the basis of information available from the 
remedial investigation. Selection of a specific technology involves the 
assessment of waste, soil, and site-specific variables. The technology is 
implemented if it is considered more cost-effective in comparison with the 
alternatives. Volume 1 provides a guide for selection of in-place treat- 
ment technologies, a discussion of each in-place treatment technology, 
data for estimating the costs of implementing in-place treatment, and an 
appendix on cost information. 

Siskind, B.; Doughertg, D. B.; MacKenzie, D. B. 

EXTENDED STORAGE OF LOW-LEVEL RADIOACTIVE WASTE: POTENTIAL 
PROBLEM AREAS 
Waste Management ' 8 5 ,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G .  Post, ed., Vol. 2, pp. 51-56, 
March 1985. 

If a state or  state compact does not have adequate disposal capacity for 
low-level radioactive waste (LLRW) by 1986 as required by the Low-Level 
Waste Policy Act, then extended storage of certain LLRW may be necessary. 
In this paper, the issue of extended storage of LLRW is addressed in order 
to determine for the NRC the areas of concern and the actions recommended 
to resolve these concerns. The focus is on the properties and behavior of 
the waste form and waste container. Storage alternatives are considered 
in order to characterize the likely storage environments for these wastes. 
The areas of concern about extended storage of LLRW are grouped into two 
categories: 

1. behavior of the waste form and/or container during storage (e.g., 
radiolytic gas generation, radiation-enhanced degradation of 
polymeric materials, and corrosion); and 

2. effects of extended storage on the properties of the waste form 
and/or container material that are important after storage ( e . g . ,  
radiation-induced oxidative embrittlement of high-density polyethy- 
lene and the weakening of steel containers resulting from 
corrosion by the waste). 



226 

PRIORITY TOXIC POLLUTANTS - HEALTH IMPACTS AND ALLOWABLE LIMITS 
Noyes Dstsa Corporation, 1980. 

A new era is at hand in industrial pollution control. rfiereas the efforts 
of the TJ.S, Environmental Protection Agency in the past have been directed 
t o  the control of so-called conventional pollutants in the natbon’s water 
supply, a new set of guidelines has now been mandated. 

Based on a consent decree obtained in federal court by public interest 
groups, the EPA has been directed to establish standards for a list of 6 5  
“priority” toxlc pollutants (actually reflecting 129 individual compounds) 
to regulate discharges o f  such materials to the nation‘s waterways Eor the 
protection of both aquatic and human life, 

The priority toxic pollutants are also of concern to those involved in air 
pollution control and solid waste disposal. This volume is intended to 
provide in ready reference form the essentials sf the criteria that have 
been proposed (1)-(65)  for the control of priority toxic pollutants. 

GEOTECHNICAL, GEOPHYSICAL, GROUNDWATER, AND STRUCTURAL 
INSTRWNTATION 
Promotional Brochure, Slope Indicator Company, June 1984. 

The Slope Indicator Company (SINCO), founded in 1958 to manufacture the 
original Slope Indicator inclinometer, now markets a full line of geotech- 
nical, geophysical, structural, and groundwater instrumentatian. These 
instruments measure and record horizontal and vertical movements in soil 
and rock, water and earth pressures, in situ moduli of rock, structural 
strains, ground vibrations, and acoustic emissions from soil and rock. 
Terrametrics, a division of the Slope Indicator Company, specializes i n  
rock mechanics instruments. With the acquisition of T@rrametKics in 1983, 
SINCO expanded its line of instrumentation systems for measuring in situ 
behavior of rock, s o i l ,  and concrete. In addition, detailed installation 
instructions, monitoring procedures, and field services can be provided as 
needed. SINCO maintains a eomplete in-house manufacturing facility that 
includes design, prototype development, construction, and testing for 
eleetrical, mechanical, hydraulic, and pneumatic instruments. 
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Smith, Gm Jm 

IMPLEMENTATION PLAN FOR HAZARDOUS AND RADIOACTIVE MIXED WASTE 
MANAGEMENT AT SANDLA NATIONAL LABORATORIES ALBUQUERQUE 
Sandia National Laboratories, Albuquerque, New Mexico, January 1984. 

Sandia National Laboratories Albuquerque (SNLA) is a multidisciplinary 
laboratory engaged in the research and development o f  weapons and alter- 
native energy sources. 
the Department of Energy, with substantial work performed for the 
Department of Defense and the Nuclear Regulatory Commission. The labora- 
tories fall under the SIC code number 9711,  national defense organiza- 
t ions. 

SNLA is managed by Western Electric Company for 

Included in this report are: 
(2) waste handling operations; ( 3 )  site description; ( 4 )  list of hazardous 
waste storage, treatment, and disposal facilities; (5) records, both day- 
to-day and general facility; and ( 6 )  cost estimate summaries. 

(1) a list of waste generation sources; 

Also included are: 
Hazardous Waste at SNLA; Appendix B - Copy of Permit issued t o  SNLA; and 
Appendix C - Listing of Materials Handled at SNLA. 

Appendix A - Waste Sampllng and Analysis Plan for 

DEVELOPMENT OF A MOBILE VOLUME REDUCTION SYSTEM 
Incineration of Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. M1 to M5, March 1985* 

In June 1983, Aerojet Energy Conversion Company (AECC) initiated an inter- 
nal program to develop a mobile volume reduction system (MVRS) capable of 
processing the low-level dry, active wastes (DAW) and contaminated oils 
produced at nuclear power stations. Development objectives included the 
utilization of existing incineration technology, the application of 
AECC-developed liquid off-gas cleanup technology, the ability to operate 
independently of utility-supplied builidngs, the ability to economically 
process and dispose of the ash produced during the combustion process, and 
the capability for operating and matntaining the MVRS in an ALARA manner. 
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Smith, K. R. 

MOBILE INCINERATION SERVICES AT COMMONWEALTH EDISON'S NUCLEAR 
STATIONS 
Waste Management ' 8 5 ,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., VoP. 2, pp. 5 1 1 - 1 2 ,  
March 1985. 

As the costs for low-level waste disposal escalate and as January 1, 1986, 
draws nearer, utilities throughout the United States are formulating and 
implementing plans to reduce the volumes of low-level radioactive waste 
being generated at their nuclear power stations. Techniques being used to 
accomplish this goal range from sorting of dry active waste t o  complete 
volume reduction systems, such as the Aerojet VR Systems being tnstalled 
at Commonwealth Edison's Byron and Braidwood Stations, In between these 
extremes are partial solutions to the problem, including compaction, 
shredding and compaction, supercompaction, resin dewatering, liquid 
drying, and mobile incineration. This paper is intended to summarize some 
of the key elements resulting from the design, fabrication, and testing of 
the mobile volume reduction system (MVRS) supplied by Aerojet Energy 
Conversion Company for Commonwealth Edison Company of Chicago, Illinois. 
In addition, it is intended to identify those tasks which a potential user 
o f  the MVRS service must complete in order to receive permission from the 
NRC to operate the MVRS at their site. 

Sudth, W. S.; Carrara, G. J. 

EMISSIONS TESTING PLAYS PIVOTAL ROLE IN PERFORMANCE EVALUATION 
FOR INCINERATION STANDARDS 
Hazardous Materials and Waste Management Magazine, pp. 22-26, 
September-October 1984. 

In the "Hazardous Waste Control and Enforcement Act of 1983" (H.R. 28671, 
Congress is seeking more definitve action by the EPA toward hazardous 
waste incineration. The advantages o f  incinerating hazardous wastes are 
several: toxic components can be converted to harmless compounds; volume 
can be greatly reduced; heat recovery is possible as a means of saving 
energy; and incineration provides ultimate disposal, thereby eliminating 
the possibility that waste-related problems might surface at a later date. 
Recause of these advantages and the fact that even low-heating-value waste 
can be burned when accompanied with anxiliary fuels, incineration may 
become a principal technology for hazardous waste disposal in the near 
future. Granting of a RCRA permit to operate a hazardous waste incinera- 
tor is conCingent upon a preliminary demonstration that the system and 
operacing procedures proposed will achieve a destruction and removal. effi- 
ciency (DE) of 99.99%. Presently, two sampling systems - the VOST 
(Volatile Organic Sampling Train) and MM5 Train (Modified Method 5 Train) 
- have been found to achieve the desired sensitivity to determine the D E  
values for a variety of compounds. 
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Societe Generale Pour U s  Techniques Nouvelfes - SGN 

RADWASTE INCKNEKATION SYSTEM 
Societe Generale Pour L e s  Techniques Nouvelles, November 1984. 

The CEA Group has developed a radwaste incineration system which includes 
preliminary sorting of wastes, gas treatment, and conditioning of ashes. 
The ash-conditioning system is compatible with other residues and can be 
adapted to meet the specific requirements of each project. 

The incinerator comprises a two-combustion chamber system: 

1 .  The first is equipped with special, patented grates particularly 
adapted to plastics and rubber. 

2, The second, the post-combustion chamber, is filled with patented 
refractory material which is highly efficient in the destruction 
of unburnt s o l i d  or gaseous residues. 

Soden J. E.; Johnson, J. C. 

BURIAL AND OTHER HIGH-POTENTIAL RESPONSE TECHNIQUES FOR SPILLS OF 
HAZARDOUS CHEMICALS THAT SINK 
JBF Scientific Corporation, pp. 202-7, circa 1976. 

The U.S. Coast Guard sponsored a study by the U.S.  Army Engineer Waterways 
Experiment Station (WES) on response techniques for a list of 70 hazardous 
chemicals that sink in water. The detailed investigation of dredging and 
the synthesis of technical information were performed by WES. JBF 
Scientific CorporatFon investigated burial and other high-potentfal 
response techniques and provided detailed technical reports to WES. 

The results of the feasibilty study of burial and other high-potential 
response techniques applicable to a list of 70 hazardous chemicals that 
~ € 1 1  sink if spilled into water are reported in this paper. The feasibil- 
ity study consisted of a literature review and technical evaluation, 
Original laboratory and field work were beyond the scope of this study. 

The authors of this paper concentrate on the containment and treatment 
phases of spill response, Removal of spilled material by dredging is not 
discussed. 
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Soto, R.; Harkins, R. 

MOBILE LIQUID VR SYSTEM - A COST-EFFECTIVE ALTERNATIVE 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, K. G. Post, ed., Vol. 2, pp. 191-5, 
March 1985. 

A s  part of a continuing effort to introduce cost-effective alternatives 
for treating large volumes of liquid radwaste, HPD, Inc., and Chem-Nuclear 
Systems, Inc., have integrated two proven state-of-the-art technologies to 
offer a mobile liquid volume reduction system that satisfies the require- 
ments of the nuclear industry with respect to liquid radwaste handling. 
This system optimizes proven technology by employing a crystallizer unit 
to concentrate the waste liquids to 50 wt % solids, thereby reducing the 
volume to be solidified by factors of 40 while using only 20% of the 
energy required by conventional evaporative systems. In addition, the 
system employs a field-proven cement solidification process which has been 
accepted in a topical report by the USNRC and offers the h-ighest waste-to- 

gal 
container volume ratios for stable waste forms in the industry. Thi 
volume reduction-solidification system i s  able t o  reduce over 7000 
(26,500 L) of liquid waste per day to less than 30 ft3 (0.85 m3) of 
10 CFR 6 1  certified s tab le  solidified waste for ultimate disposal or 
site storage. This document describes the GEODEsm System - its app 
bility, economics, volume reduction, scope of responsibility, and 
experience. 

on- 
i ca- 

South Carolina Department of Health and Environmental Control 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTKOL 
RADIOACTIVE MATERIAL LICENSE 
License No. 097, Amendment No. 4 1 ,  South Carolina Department 
of Health and Environmental Control. 

This document is a radioactive material license issued by the state of 
South Carolina to Chem-Nuclear Systems, Inc., Barnwell Waste Management 
Facility, P.O. Box 726, Barnwell, SC 29812. 

The license specifies the amount of waste that can be possessed at any one 
time and how the waste should be packaged. Other conditions and specifi- 
cations are also stipulated. 

This license expires December 3 1 ,  1992. 
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Southwest Research Institute/EPA 

DISPOSAL OF HAZARDOUS WASTE 
EPA-600/9-80-010, Southwest Research Institute, Environmental 
Protection Agency, March 1980. 

The Sixth Solid and Hazardous Waste Research Divison Research Symposium on 
Treatment of Hazardous Waste was held at the Conrad Hilton Hotel in 
Chicago, March 17-20, 1980. The purpose of the symposium was twofold: 
(1) to provide a forum for a state-of-the-art review and discussion of 
ongoing and recently completed research projects dealing with the manage- 
ment of hazardous wastes, and (2) to bring together people concerned with 
the disposal of hazardous waste who can benefit from an exchange of ideas 
and information. In this document, the "Disposal" volume, the following 
seven technical areas are covered: 

1. waste sampling and characterfzation - 5 papers, 
2. transport and fate of pollutants - 4 papers, 
3. pollutant control - 6 papers, 
4. codisposal - 3 papers, 
5. 
6.  remedial actions - 1 paper, and 
7. thermal destruction techniques - 1 paper. 

landfill alternatives - 2 papers, 

Southwest Research Institute/EPA 

TREATMENT OF HAZARM)US WASTE 
EPA-600/9-80-011, Southwest Research Institute, Environmental 
Protection Agency, March 1980. 

The Sixth Solid and Hazardous Waste Research Division Research Symposium 
on Treatment and Disposal of Hazardous Waste was held at the Conrad Hilton 
Hotel in Chicago, during March 17-20, 1980. The purpose of the symposium 
was twofold: (1) to provide a forum for a state-of-the-art review and 
discussion of ongoing and recently completed research projects dealing 
with the management of hazardous wastes, and (2)  to bring together people 
concerned with hazardous waste management who can benefit from an exchange 
of ideas and information. 

In this document, the "Treatment" volume, the following five technical 
areas are covered: 

1. waste sampling and characterization - 2 papers, 
2. waste treatment and control - 5 papers, 
3. pesticide treatment and control - 4 papers, 
4. thermal destruction techniques - 2 papers, and 
5 .  economics - 3 papers. 
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Sprau, D. D.; Lao, P. J.; Gaiser, J. 

INCINERATION OF LQW-LEVEL RAI?IOACTIVE WASTE--UP THE STACK WITHOUT 
A MONITOR! 
Incineration of 'Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. S1 to S2, March 1985. 

For the past 2 years, we have been monitoring the incinerator used by the 
East Carolina University School of Medicine for low-level radioactive 
waste disposal. Our monitoring program has consisted of (1) periodic a i r  
sampling in the incinerator stack; (2) sampling ash to deternnine 
radionuclide content; ( 3 )  contamination surveys around the incinerator; 
and ( 4 )  determining activity and radionuclides within the incinerator. 
Results of our monitoring have convinced us that low-level radioactive 
waste incineration remains, for the most part, an attractive disposal 
alternative. There are, however, some substantial problems in monitoring 
and knowing the activities of 14C and tritium released in the stack 
effluent. These problems are the lack of on-line monitors for long waste 
burns and the time required for accurate laboratory analyses. The waste 
picked up in laboratories is often mislabeled with regard to activity. 
Activ-ities are usually overestimated, but underestimations do occur. This 
problem, along with its effect on the future of low-level radioactive 
waste incineration, is discussed. 

Staehr, J. P. 

A F E W  APPROACH FOR EFFECTIVE SOLIDIFICATION OF LLR WASTE 
Nuclear Plant Safety, pp. 12-14, July-August 1984. 

The immobilization of low-level radioactive wastes with cement has long 
been an attractive method since it is readily available and reasonably 
inexpensive. Conventional techniques, however, do not ensure waste pro- 
duct integrity and efficient volume utilization. An innovative chemical 
and process research program undertaken by Chem-Nuclear Systems, Inc., has 
resulted in improved formulations, repeatable test parameters, and a final 
product that meets or exceeds all the criteria established in the U.S. 
Nuclear Regulatory Commission (NRC) Waste Form Branch Technical Position 
(ATP). The following conclusions have been made about the new product: 

1 .  it surpasses the NRC Branch Technical Position requirement; 
2. resin bead swelling has been eliminated; 
3 .  RWR and resin formulas gain strength after submergence in water; and 
4. ,411 solidified waste forms far surpass the 50-psig requirement 

for compressive strength. 
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Stewart, T. L.; Hartley, J. N. 

EVALUATION OF IMPROVED CHEMlCAL WASTE DISPOSAL AND RECOVERY 
METHODS FOR N-REACTOR FIJEL FABRICATION OPERATIONS: 1984 
PNL-5294, Pacific Northwest Laboratory, December 1984. 

Pacific Northwest Laboratory personnel identified and evaluated alter- 
native methods for recovery, recycle, and disposal of waste acids produced 
during N-Reactor fuel operations. This work was conducted under a program 
sponsored by UNC Nuclear Industries, Inc.; the program goals were to 
reduce the volume of liquid waste by rejuvenating and recycling acid solu- 
tions and to generate a residual waste that is low in nitrates, fluorides, 
and metals. Disposal methods under consideration included nitric acid 
reclamation, grout encapsulation of final residual waste, nitrogen fer- 
til€zer production, biodenitrifaction, chemical or thermal destruction of 
N O 3 ,  and short-term impoundment of liquid NO;/S0b2- wastes. Preliminary 
testing indicated that the most feasible and practicable of these alter- 
natives were (1) nitric acld reclamation followed by grouting of residual 
waste, and (2 )  nitrogen fertilizer production. 

This report summarizes the investlgations, findings, and recommendations 
for fiscal year 1984. 

Stockinger, S. L.; Rossmassler, R. L. 

THE CASE FOR INCINERATING AND SUPERCOMPACTING DRY ACTIVE WASTE 
AT THE STATE OR REGIONAL LEVEL 
Incineration of Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. 11 to I l l ,  March 1985. 

The "'Low-Level Radioactive Waste Policy Act" placed the responsibility for 
ensuring adequate disposal capacity on each of the states. A s  an addi- 
tional incentive, states and regional Compacts may restrict disposal to 
wastes generated within the region after January 1, 1984. The possibility 
of having no sites to which waste can be shipped is very high for many 
states. Many economic analyses have been performed by large generators of 
waste to justify volume reduction technology. It i s  time for states and 
regions to evaluate economic alternatives and to provide a total waste 
management plan f o r  all generators. The data available are sufficient for 
many states and/or regions to justify volume reduction facilities. These 
facilities could contain an incinerator andfor a supercompactor. In addi- 
tion to the basic economics, the volume reduction of dry, active waste 
(DAW), once disposed in a shallow-land burial site, will improve site sta- 
bility and reduce long-term site maintenance. This paper examines the 
economics of such a facility and concludes that the economic viability 
exists and should be implemented. 
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Stone, J. A.; Fenimore, J. A. ,  e t  al. 

SHALLOW-LAND BURIAL OF SOLID LOW-LEVEL RADIOACTIVE WASTES - 30 
YEARS OF EXPERIENCE AT SAVANNAH RIVER PLANT 
IEA-CN-43/270, E. I. du Pont de Nemours & Company, circa 1983. 

Solid radioactive wastes from the production of nuclear materials at the 
Savannah River Plant (SRP) are buried in shallow trenches on a 79-ha p l o t  
within the SRP site. The SRP burial ground, in use since 1953, has pro- 
vided containment for about 370,000 m3 of waste containing lo7 Ci that has 
been buried up to 1982. Site characteristics, operating practices, and 
monitoring results are described in this paper. Extensive field and 
laboratory studies aimed at developing a fundamental understanding of the 
soil/waste system of the SKP burial ground are discussed. Leaching and 
migration of buried radionuclides have been monitored by assays of s o i l  
cores and by periodic sampling of numerous groundwater wells. Except for 
tritium, none of the radionuclides have migrated signif€cantly from the 
waste. Generally, traces of alpha and nonvolatile beta/gamma emitters 
that have entered the groundwater can be detected only by ultra-low-level 
radiochemdcal analyses. Ongoing waste migration studies are being per- 
formed to ensure continued safe operation and to provide technical 
guidance for site operations and decommissioning. 

Stre tz ,  L. A.; Bourduin, L. C.; Draper, WI. E.;  et al. 

CONTROLLED A I R  INCINEKATION OF HAZARDOUS CHEMICAL, WASTE AT THE 
LOS ALAMOS NATIONAL LABORATORY 
Los Alamos National Laboratory, circa 1980. 

An incineration system, originally demonstrated a s  a transuranic (TRU) 
waste volume-reduction process, is described. The productlon-scale 
controlled air incinerator using commercially available equipment and 
technology was modified for solid radioactive waste service. The same 
incinerator and off-gas treatment system have been modified further f o r  
use in evaluating the destruction of hazardous liquid wastes such as 
polychlori-nated biphenyls and hazardous solid wastes such as pentach- 
lorophenol (PCP)-treated wood. 

Results of a PCP-treated wood incineration test show a PCP destruction 
efficiency of greater than 99.99% in the primary chamber f o r  the operating 
conditions investigated. Conditions and resu l t s  for this test are 
described. 
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Stul l ,  E. A,.; Merry-Libby, P. 

COMPARISOH OF LAM> AND OCEAN DISPOSAL ALTERNATIVES FOR BULK 
WASTES CONTAINING NATURALLY OCCURRING RADIONUCLIDES 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 137-40, 
March 1985. 

Land and ocean disposal alternatives for a large volume of wastes and 
residues containing naturally occurring radionuclides are assessed. These 
wastes and residues are currently stored at the U.S. Department of 
Energy's Niagara Falls Storage Site near Lewiston, New York. 
and ocean disposal are considered for the 180,000 m3 of slightly con- 
taminated wastes (average, 36 pCi/g 226Ra), whereas only land disposal is 
considered for the 11,000 m3 of residues (average, 67,000 pCi/g 226Ra). 
The land and ocean disposal alternatives share similar engineering con- 
siderations, occupational and transportation risks, and radiological 
risks. Impacts from placement of the wastes i n  the ocean would be negli- 
gible. However, the land-based activities required to transport the 
wastes to the ocean would account for most of the potential impacts asso- 
ciated with the ocean disposal alternatives. Thus, the land and ocean 
disposal alternatives are comparable in terms of potential environmental 
impacts. 

Both land 

Sturchio, G. M. 

IMPLMENTATION AND ASSESSMENT OF A BIOLOGICAL RADIOACTIVE WASTE 
INCINERATION PROGRAM 
Incineration of Low-Level Radioactive Wastes: 1985, Lecture Notes, 
Tucson, Arizona, pp. TI, March 1985. 

The use of incineration to handle the disposal of biological low-level 
radioactive waste at the University of California at Davis is examined. A 
unique compromise agreement between the Sewage Treatment Plant staff and 
the Health Physics group has been established for use of the campus patho- 
logical incinerator, as well as administrative and technical protocols to 
ensure compliance with state radiation control regulations. 

The development of criteria to limit the quantity of an isotope incin- 
erated and to mitigate the need for stack monitoring will be discussed. 
Additionally, an assessment of the program will show significant savings, 
concomitant with a reduction in radioactive waste volume. 

1 
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Swennen, R.; Cuyvers, H.; Van Gel,  J. 

THE TREATMENT OF COMBUSTIBLE ALPHA WASTES AT EUROCHEMIC USING 
ACID DIGESTION AND A PLUTONIUM RECOVERY PROCESS. 
Fuel Reprocessing and Waste Management, Proceedings of the 
American Nuclear Society International Topical Meeting, Jackson, 
Wyoming, Vol. 1 ,  pp. 549-59, August 26-29, 1984. 

At Eurochemic, 800 kg of combustible alpha wastes, containing 7i-1 kg of 
plutonium, is being treated using acid digestion and a process 70 recover 
the  plutonium from the acid digestion residues. The wastes are first 
soaked in cold sulfuric acid, and the resulting slurry is fed into a ring- 
type acid digester which is kept at 250°C. In the process, the plutonium 
is converted into the sulfate, It i s  brought into solution by a leaching 
procedure, separated by extraction using a primary amine, and finally con-. 
verted into the dioxide by an oxalate precipitation and by calcination. A 
inaterial balance shows that 93% of the 2.2 kg of plutonium fed into the 
digester is recovered in the form of the dioxide, 

Tallman, J. A. 

SAVANNAH RIVER PLANT LOW-LEVEL WASTE INCINERATION DEMONSTRATION 
P-MS--84-7, E. I. du Pont de Nemorirs & Company, 1984. 

A 2-year demonstration facility was constructed at the Savannah River 
Plant (SRP) to incinerate suspect contaminated solid and low-level solvent 
wastes. Since startup in January 1984, 4460 kg and 5300 L of simulated 
(uncontaminated) solid and solvent wastes have been incinerated to 
establish the technZca1 and operating data base for the facility. 
Combustion safeguards have been enhanced, process controls and interlocks 
refined, some materials handling problems identified, and operating 
experience gained as a result of the month-long cold run. Volume reduc- 
tions of 20:l for solid and 25:l for solvent wastes have been 
demons t ra ten. 

Stack emissions (N02, S02$ CO, and particulates) were only 0.5% of the 
South Carolina ambient air quality standards. 
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Tanzman, E.; LaBrie, B.; Lerner, K. 

OVERVIEW OF HAZARDOUS WASTE REGULATION AT FEDERAL FACILITIES 
ANL/EES-TM-182, Argonne National Laboratory, May 1982. 

This report provides an overview of the Resource Conservation and Recovery 
Act (RCRA) of 1976 and its regulation of federal facilities. It is orga- 
nized in a fashion that is intended to explain the legal duties imposed on 
offices responsible for hazardous waste at each stage of its existence. 
Section 2 describes federal hazardous waste laws, and the penalties for 
violation of the standards are summarized. Although the focus of Section 
2 is on the RCRA, other federal statutes are discussed as appropriate. 
Section 3 covers state regulation of hazardous waste. 

Tennessee Valley Authority 

LOW-LEVEE RADIOACTIVE WASTE MANAGEMENT 
Design Study S027, Tennessee Valley Authority, January 1984. 

Recent changes in the burial-ground pricing structure, advances in rad- 
waste technology, and the enactment of the Low-Level Waste Policy Act have 
caused TVA to reevaluate (1) the need for on-s i te  storage and ( 2 )  the 
extent of volume reduction (VR) for wastes generated at its nuclear plant 
sites. EN DES, a computer code developed by EPRI ,  has been used to per- 
form a comprehensive cost-benefit study to evaluate potential alternatives 
available to TVA. Rased on Power's current perception that the near-term 
r i s k  of reduced availability of waste disposal sites is minimal, a new 
radwaste management plan i s  recommended. The recommended approach inclu- 
des substanttal volume reduction, involves minimal capital expenditures, 
and has a positive cost benefit. The recommendation encompasses liquid 
radwaste treatment system improvements, dry active waste compaction impro- 
vements, and volume-reducing solidification systems a t  a l l  plants. The 
total amount of capital expenditure ranges from $13.8 million to $27.3 
million (depending on whether solidification equipment is leased or 
purchased). The projected net operating cost savings is $137 mil l ion .  
The overall waste volume i s  reduced from 194,000 ft3 (5200 m3) to 
94,000 ft3 (2500 m3) per ygar. 

I 
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Terrauiebrics, Inc. 

GLOTZL MEASUREMENT SYSTEMS 
Promotional Brochure, Terrametrics, Inc., August 1979. 

This brochure describes the Glotzl measuring apparatuses. Since 1964, 
Terrametrics has represented Glotzl Gesellschaft fur Baumesstechnik mbH in 
the IJnited States and other selected countries. Terrametrics has provided 
assistance in the definition and planning of programs utilizing Glotzl 
devices, on-site customer training, and consultation on evaluation and 
application of the resulting data. All Glotzl cells utilize a unique by- 
pass valve assembly, a feature that permits the isolation of the sensing 
system of the various cells from the measuring (readout) medium. 
Separating sensing and readout circuitry is a distinct advantage since it 
allows control of characteristics of the sensing components to provide 
maximum response in diverse material types and applications. Types of 
cells described in the brochure are (1) earth pressure cells; (2) concrete 
stress cells; ( 3 )  pore water pressure cells; ( 4 )  load cells; and (5) spe- 
cial cells such as settlement cells, push-in earth pressure cells, very 
small cells, and concrete form cells. 

Terrell, M. S. 

SOLVING SAMPLING PROBLEMS 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 437-39, 
March 1985, 

The implementation of 10 CFR 61 and the adoption of the International 
Atomic Energy Agency's "Regulation for the Transport of Radioactive 
Materials" by the DOT requires that extensive analysis be performed on the 
waste products that are generated by facilities which produce or utilize 
by-product materials. Specifically, the waste products must be analyzed 
to determine the presence and concentration of by-product materials. 
Representative samples of the waste products are necessary to perform this 
analysis, Most waste streams are sampled with some difficulty; however, 
obtaining representative samples from volume reduced waste product streams 
I s  even more difficult. Mathematical correlation models can be used to 
analyze these waste products, but representative sampling is still needed 
periodically to verify the correlations. The purpose of this paper is to 
share how Duke Power Company has solved the problems we have encountered 
in obtaining representative samples from items such as cartridge filters, 
resin slurries, and volume reduced dry product. 
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Thompson, N. L.; et  al. 

AZTECH SYSTEMS AND TESTING 
Waste Management '85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 233-37, 
March 1985. 

The General Electric Company, Nuclear Energy Business Operations, has 
developed an advanced technology radwaste system known as the AZTECH 
volume reduction and solidification system. This system will be used for 
the treatment of low-level waste streams typically encountered in BWR and 
PWR plants. This paper discusses the systems and approach used for devel- 
opment of the AZTECH process, as well as waste from qualification testing 
performed by General Electric to satisfy the 10 CFK 61 licensing require- 
ments. The AZTECH process development equipment included bench-scale? 
pilot-plant, and full-scale demonstratibn systems. The qualification 
testing program fol lows the specific 10 CFR 61 requirements guidance, 
including test standards? provided in the NRC Branch Technical Position on 
waste form. 

Toste, A. P.; Kirby, L. J.; Pahl, T. B.; Myers, R. B. 

MAPPING SUBSURFACE RADIONUCLIDE MIGRATION AND GROUNDWATEK FLOW 
WITH ORGANIC TRACERS 
PNL-SA--LL388, Pacific Northwest Laboratory, October 1983. 

PM, constructed an experimental study area adjacent to one of the waste- 
filled trenches at the Maxey Flats, Kentucky, site. This report describes 
some of the preliminary results of organic research currently under way. 
This research is aimed at (1)  elucidating the role of organic species in 
the subsurface migration of radionuclides, and ( 2 )  testing the usefulness 
of "artificial" and " i n  situ" organic groundwater tracers for mapping 
radionuclide migration and groundwater flow. We also describe two analy- 
tical procedures developed for the research. First, as part of a survey 
study of organics in Maxey Flats groundwater, we have developed a proce- 
dure for the isolation and characterization of trace levels of organics in 
radioactive groundwaters. Second, for a detailed chemical speciation 
study, a procedure based on steric exclusion chromatography was developed 
for determining whether or not organics are chelated on radionuclides. 
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ADVANCED MF.MBRANE FILTRATION PROCESS TREATS ZNIIUSTRIAL WASTEWATER 
EPFIC IENTLY 
Chemical Engineering Progress, Vol. 1 ,  No. 3 $  pp. 29-33, March 1985. 

The combination of inert membrane material, large pore size, and tubular 
configuration makes the new membrane technology uniquely suited to the 
treatment of industrial wastewater. This process has consistently been 
effective and has proven results of arsenic removal to 0.05 mg/L and 
heavy-metal reduction typically to 0.1 mg/L or less. Membrane filtration 
systems, ranging in capacity from less than 2.3 m3/h (10 gpm) to 45.5 m3/h 
(200 gpm), are successfully treating wastewater for various industries, 
including printed circittt-board manufacturing, metal finishing, electro- 
nics, semtconductor, and industrial and domestic laundry. I n  addition, 
low-level radioactive wastewater from uranium mill tailing sites, 
laundries, and spent fuel storage ponds is being treated by the new 
membrane filtration process- 

Treat, R. L.;  Lokken, R. 0.;  Schliebe, M. J. - 
INCINERATION OF A TYPICAZ rdm COMBUSTIBLE WASTE AND ANALYSIS OF 
THE RESULTING ASH 
NUREG/CR-3087, PNL-4563, Pacific Northwest Laboratory, May 1983. 

Ln this study, 4540 kg (10,000 lb) o f  simulated nuclear power plant com- 
bustible wastes was burned in a controlled-air incinerator. The purpose 
of this work was to generate ashes suitable for solidification, the prod- 
ucts of which will be analyzed to determine if they are suitable for 
disposal. Two different types of waste were burned: (1) resins and sirnu- 
lated crud and (2) general trash (paper, plastics, wood, rubber, and 
cloth). Volume-reductton ratios (unburned waste: ash) were 13:l  and 22:1, 
respectively. Approximately 20% of the ash w a s  lost due to adherence to 
incinerator walls and entrainment in the off-gas stream. Losses of the 
volatile species cesium and iodine were 79 and loo%, respectively. The 
ashes were not hygroscopic, but they exhibited a pH o f  4.6 to 5.0 when 
water was added. Corrosion of mild steel drums would occur within this pH 
range. The ashes contained a significant quantity of clinkers having 
lengths as great as 20 cm (8 in.). Most of the clinkers were fully incin- 
erated and easy to crush, suggesting that standard comminuting equipment 
should be effective in reducing the size of clinkers to allow their solid- 
ification with the fine ashes. 
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Trevorrow, L. E.; Gilbert, T. L.; Luner, C.; et al. 

GREATER-CONFINEMENT DISPOSAL OF RADIOACTIVE WASTES 
Waste Management "85, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp, 127-31, 
March 1985. 

Low-level radioactive wastes include a broad spectrum of wastes that have 
different radionuclide concentrations, half-lives, and physical and chemi- 
cal properties. Standard shallow-land burial practice can provide ade- 
quate protection of public health and safety for most low-level wastes, 
but a small volume fraction (1%) containing most of the activity inventory 
(90%) requires specific measures known as "greater-confinement disposal" 
(GCD). Different site characteristics and different waste characteristics -- such as high radionuclide concentrations, long radionuclide half-lives, 
high radionucl€de mobility, and physical o r  chemical characteristics that 
present exceptional hazards -- lead tQ different GCD facility design 
requirements. Facility design alternatives considered, o r  GCD, include 
the augered shaft, deep trench, engineered structure, hydroEracture, 
improved waste form, and high-integrity container. Selection of an 
appropriate design must also consider the interplay between basic risk 
limits for protection of public health and safety, performance charac- 
teristics and objectives, costs, waste-acceptance criteria, waste charac- 
tertstics, and site characteristics. 

Trigilio, G. 

VOLUME REDUCTION TECHNIQUES IN LOWLEUEL RADIOACTIVE WASTE 
MANAGEMENT 
NUREG/CR-2206, Teknekron, Inc., September 1981. 

This report presents a comprehensive compilation and data base of volume 
reduction techniques for low-level radioactive wastes generated in fuel- 
cycle and non-fuel-cycle facilities. Discussions of the volume reduction 
techniques are provided to include system descriptions, system performance 
data, volume reduction capabilities, process parameters, system lirnita- 
tions, and operating experience. An economic analysis i s  presented for 
shredding and compaction, incineration, calcination, evaporation/ 
crystallization, and bituminization, PWR, RWR, and non-fuel-cycle waste 
scenarios are evaluated for volume-reduction techniques used at: a waste 
generator's facility and on a regional basis. The economic analyses esti- 
mate costs of capital equipment, construction, operation, processing, 
transportation, and disposal at the Barnwell, South Carolina, and Hanford, 
Washington, disposal sites, 
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TRW Systems Group 

ASSESSMENT OF INDUSTRIAL HAZARDOUS WASTE PRACTICES - ORGANIC 
CHEMICALS, PESTICIIIES, AND EXPLOSIVES INDUSTRIES 
PB-251-307, TRW Systems Group, April 1975. 

This report is the result of a study of the "Assessment of Industrial 
Yazardous Waste Practices - Organic Chemicals, Pesticides, and Explosives 
Industries." This program is intended to provide the U.S. EPA with 
detailed and pertinent information on the generation, management, treat- 
ment, disposal, and c o s t s  related to wastes considered t o  be "potentially 
hazardous." Such information will be used in the development of t h e i r  
guidelines or standards for the management of hazardous wastes. 

The objectives of this study were to determine, €or the manufacturers of 
industrial organic chemicals, pesticide preparations and formulations, and 
explosives: ( 1 )  the quantities and geographic distributions of land- 
destined hazardous wastes, (2 )  present practices for treatment and dispo- 
sal of land-destined hazardous wastes, ( 3 )  commercial control technology 
that could be applied to reduce the hazards presented by disposal of such 
wastes, and ( 4 )  the cost of present practices and the applicable commer- 
cial technology. 

Turner, A. D.; B e l l ,  R. M. 

ELECTROCHEMISTRY AND RADIOACTLVI;: WASTES 
Atom, No. 327, January 1984. 

The prospect: of using electrochemical methods as a step in treating 
radioactive wastes prior to disposal is investigated. Conventional 
dewatering processes (e.g., various €oms of filtration) are not com- 
pletely satisfactory for either the retention of colloidal matter achieved 
or the solids content of some resulting filter cakes. Ultrafiltration, 
using a microporous filter, yields acceptable decontamination of the per- 
meate solution, but the filter soon becomes clogged and the separation 
process ceases, thus necessitating periodic backwashing. Electroosmosis 
offers the possibility of overcoming these problems. In this process, a 
weak-acid ion exchange resin is incorporated i n  a porous, conducting car- 
bon electrode (e.g., carbon felt). When this electrode is made cathodic, 
a local alkaline environment is generated i n  its immediate vicinity. This 
leads to ionization of the weak-acid resin, Eollowed by cation absorption 
from solution. 
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Turner,  S. E.; Carson, W E.; Mitchell, W., 111 

A STUDY OF RESEARCH NEEDS AND PRIORITIES I N  RADIOACTIVE WASTE 
MANAGEMENT 
Southern Science,  O f f i c e  of Black & Veatch, February 1984. 

This  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of an assessment of long-range r e sea rch  
needs I n  n u c l e a r  waste management. 
t h e  i n i t i a t i v e  of t h e  Of f i ce  of Program Analys is ,  O f f i c e  of Energy 
Research, U.S. Department of Energy (DOE). 
O f f i c e  of Energy Research i n i t i a t e d  t h i s  assessment  as w e l l  as s e v e r a l  
o t h e r s  (in areas such as s o l a r ,  thermal ,  pho tovo l t a i c s ,  geothermal ,  and 
conse rva t ion ) ;  t h e  purpose of t h e  p r o j e c t s  is t o  a i d  t h e  Di rec to r  of 
Energy Research i n  de te rmining  the h e a l t h  of DOES r e sea rch  programs. 

The work r epor t ed  w a s  undertaken a t  

In f i s c a l  yea r  1983, t h e  

The i n t e n t  of t h e  p r o j e c t  r epor t ed  h e r e  was t o  i d e n t i f y  a d d i t i o n a l  b a s i c  
r e s e a r c h  necessary  i n  t h e  1980s and 1990s t o  develop an  adequate  sc ien-  
t i f i c  d a t a  base f o r  nuc lea r  waste management a c t i v i t i e s  l i k e l y  t o  be 
impor tan t  around t h e  t u r n  of t h e  century.  The recommendations r e s u l t e d  
from an  overview of t h e  e n t i r e  area of n u c l e a r  waste management, no t  from 
focused examinat ions of narrow t o p i c s  w i t h i n  t h a t  area. 
r e sea rch  may be the  s u b j e c t  of f u t u r e  s t u d i e s  o r  more i n t e n s e  work by DOE. 

The sugges ted  

. 
Tucker, R. F., Jr.; Nelson, R. A.; Miller, C. C. 

LOW-LEVEL RADWASTE SOLIDIFICATION 
EPRI-NP-2900, Electric Fower Research I n s t i t u t e ,  March 1983. 

This  r e p o r t  c h a r a c t e r i z e s  t h e  radwaste s o l i d i f i c a t i o n  processes and 
systems c u r r e n t l y  i n  u s e  and under development and i d e n t i f i e s  t h e  types  of 
waste, s o l i d i f i c a t i o n  agen t s ,  and g e n e r a l  cr i ter ia  t h a t  a f f e c t  radwaste  
s o l i d i f i c a t i o n  systems and processes .  The chemistry and phys ics  of t h e  
radwaste  s o l i d i f i c a t i o n  processes  are d i scussed ,  a long  wi th  a summary of 
s e v e r a l  s t u d i e s .  The var ious  radwaste s o l i d i f i c a t i o n  processes  and 
corresponding commercial radwaste  s o l i d i f i c a t i o n  systems are descr ibed .  
Radwaste sh ipp ing  and b u r i a l  c o n t a i n e r s ,  i nc lud ing  h igh - in t eg r i ty  con- 
t a i n e r s ,  a long  wi th  c o n t a i n e r  handl ing  and s t o r a g e  systems are b r i e f l y  
d i scussed ,  and many of t h e  commercially a v a i l a b l e  c o n t a i n e r s  are 
descr ibed.  
t i o n  and DAW process ing  techniques;  and some of t h e  commercial p rocesses  
are also provided. 

Other t o p i c s  covered inc lude  d ry  a c t i v e  waste (DAW) produc- 
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U e m a t s m ,  K. 

EXPERIENCES AND DEVELOPMENT STATUS ON FUEL, REPROCESSING AND WASTE 
MANAGEMENT I N  JAPAN 
ll_l Fuel Reprocessing and Waste Planagement, Proceedings o f  t h e  
American Nuclear Socie ty  I n t e r n a t i o n a l  Topical. Meeting, Jackson, 
Wyoming, Vol.  1, pp. 60-75, August 26-29, 1984. 

The development plan of t h e  n u c l e a r  f u e l  cyc le  i s  being r e v i s e d  because of 
a revi-s ion of t h e  long-term energy supply and demand out look i n  Japan. 
About 174  tons  (174  Mg) of LWR spent  f u e l  has been processed a t  t h e  Tokai 
Reprocessing p l a n t .  Although leakage in two d i s s o l v e r s  i n  t h e  p l a n t  w a s  
experienced dur ing  1982-1983, t h e s e  d i s s o l v e r s  were remotely r e p a i r e d  and 
a newly f a b r i c a t e d  t h i r d  d i s s o l v e r  i s  being i n s t a l l e d .  A commercial 1,WR 
f u e l  reprocess ing  p l a n t  i s  being planned. PRR f u e l  reprocess ing  tech- 
nology development is progress ing  f o r  t h e  c o n s t r u c t i o n  of an FBR Recycling 
P i l o t  P l an t .  The waste management program i n  Japan i s  based on the poli-cy 
set  f o r t h  by the Japanese Atomic Energy Committee and w i l l  be i n  construc-  
t i o n  i n  a few years .  F e a s i b i l i t y  s t u d i e s ,  i n c l u d i n g  a c t f v i t i e s  r e l a t i v e  
t o  geologic  d i s p o s a l / r e p o s i t o r y ,  are under way. 

us Ecology 

US ECOLOGY, Promotional Brochure, circa 1984. 

This  brochure d i s c u s s e s  a r e g i o n a l  proposa l  f o r  a. two-chamber, c o n t r o l l e d -  
a i r  r e g i o n a l  i n c i n e r a t o r  for  low-level r a d i o a c t i v e  w a s t e  f o r  North 
Carol-ina. The s u b j e c t s  t h a t  are d iscussed  inc lude :  

1 .  how t h e  i n c i n e r a t o r  works, 
2. monitor ing and emission c o n t r o l ,  and 
3. a d e t a i l e d  d e s c r i p t i o n  of t h e  process. 
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US Ecology 

US ECOLOGY, RTCHLAND FACILITY, Prornot tonal Brochure, December 1983. 

A prornotLonal brochure d i s c u s s e s  t h e  foLLowing t o p i c s :  . 
1 .  
2. 
3 .  
4 .  
5 .  
6 .  
7. 
8. 
9. 

10. 

Who i s  US E C O ~ O ~ Y ,  Inc.? 
Why i s  t h e  Richland s i t e  needed? 
What types  of waste are disposed of a t  Richland? 
How is t h e  waste bur ied?  
11s t h e  s i t e  secure?  
How l a r g e  is t h l s  f a c i l i t y ?  
What type  of land i s  being u t i l i z e d  f o r  waste d i s p o s a l ?  
Mow is the s i te  monltored? 
Who r e g u l a t e s  the Richland s i t e ?  
How i s  long-term care and s u r v e i l l a n c e  of t h e  s i t e  assured?  

The Richland f a c i l i t y  facts are also d e t a i l e d  i n c l u d i n g  l o c a t i o n ,  geologi-  
cal synoposls ,  acreage,  types  of waste a u t h o r i z e d ,  average t r e n c h ,  
environmental  monitoring, s i t e  s e c u r i t y ,  t a x a t i o n ,  etc. 

. 

f 
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US Ecology 

US ECOLOGY, BEATTY FACILITY, Promotional Brochure, September 1983 

A description of the facility at Beatty, Nevada, is given as well as how 
its functions are accomplished. The handling, disposal, monitoring, 
security, etc. are discussed relative to low-level radioactive waste 
(LLRW). Brief discussions of how waste is buried, who regulates the site, 
and surveillance are also included. 

Uteka, N.; Fukasawa, T.; et al. 

ALTERNATIVE SEALING MATERIALS FOR RADIOACTIVE WASTE - LONG-TERM 
STORAGE OR DISPOSAL 
Waste Management ' 8 5 ,  Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 201-4, 
March 1985. 

The properties of a Ca3SiOg-sodium silicate solution system were investi- 
gated for potential use in sealing radioacttve waste. Preliminary experi- 
mental results showed that, after autoclaving, the solids had a high 
strength comparable to that of concrete, while their ability to immobilize 
radioactive nuclides was better than that of concrete. Additionally, 
these solids were expected to offer superior chemical stability during the 
long periods required for safe radioactive waste storage and disposal. 
Based on these results, the Ca3SiOg-sodium silicate solution system can be 
considered as a good alternative sealing material. 
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Van de Voorde, N.; Claes, 3.; et a3.* 

HIGH-TEMPERATURE INCINERATION - FINAL REPORT 
EUR-7675-EN, Commission of the European Communities, 1982. 

The system discussed in this report is an "integral" system, which 
directly transforms a definite mixture of burnable and unburnable radioac- 
tive waste to a final product with a sufficient insolubility for safe 
disposal. At the same time, a significant volume reduction is achieved. 

The essential part of the system is a high-temperature incinerator. The 
construction of this oven started in 1974; and, while different tests with 
simulated inactive or very low-level active waste were carried out, the 
entire system was progressively and continuously extended and adapted, 
ending finally in an installation with completely remote control and 
enclosed in an alpha-tight room. 
of the plant and of its auxiliary installations will be given; then the 
already gained experimental results will be summarized. Finally, the 
planning for industrial operation will be briefly outlined. 

Tn this report, a complete description 

An extended test with radioactive waste, which was carried out in March 
1981, will be discussed in the appendix. 

J 

Van de Voorde, H.; Hennart, Do; G l j b e l s ,  J.; Mergan, L. 

HIGH-TEMPERATURE SLAGGING INCINERATOR FOR TRU-WASTE TREATMENT 
Fuel Reprocessing and Waste Management, Proceedings of the 
American Nuclear Society International Topical Meeting, Jackson, 
Wyoming, Vol. 1 ,  pp. 538-48, August 26-29, 1984. 

Since 1974, the Belgian Nuclear Study Center at Mol, with the support of 
the European Comrrmnfties, has developed an "integral" system for the 
treatment and conditioning of radioactive contaminated wastes. 

The system converts directly, at high temperature (lSOO"C), mixtures of 
combustibles (paper, plastics, rubber, etc.) and noncombustibles (i.e., 
metals, soil, sludge, concrete) contaminated with transuranium elements, 
as well as beta-gamma-emttting isotopes, into a chemically inert and phys- 
ically stable slag. More than 4000 h of successful operation with a wide 
variety of simulated waste compositions, as well as real waste, have con- 
firmed the safe operability of the high-temperature slagging incinerator 
and the  connected installations, such as sorting cells, waste shredder, 
off-gas purification train, slag extraction system, remote control, and 
the alpha-containment building. During the fall of 1983, a final confir- 
mation of the performance of the installation was given by the successful 
accomplishment of an incineration campaign of 16 to 17 tons (16 to 17 Mg) 
of simulated solid plutonium-contaminated wastes. 
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Van Kote, - P. 

TWELVE YEARS OF EXPERIENCE OF SHALLOW LAND DISPOSAL OF LOW- AND 
INTERMEDIATE-LEVEL RADIOAC'L'IVE MASTE I N  PRANCE 
Symposium on TAow-Level Waste ni  s p o s a l ,  NUREG/CP-O028, CONF--$20911, 
Vol.  3 ,  pp. 177-200, September 1982. 

I n  Prance,  t h e  long-term i n d u s t r i a l  management of r a d i o a c t i v e  waste i s  
handled by a n a t i o n a l  agency, t he  Agence Nat iona le  pour l a  Gest ion des 
Dechets R a d i o a c t i f s  (ANDRA), which was c r e a t e d  i n  1979 within t h e  French 
Atomic Energy Commission. 

The French o r g a n i z a t i o n  of r a d i o a c t i v e  waste management and ANDRA's work 
schedule  and pol icy  are b r i e f l y  o u t l i n e d .  The s o l u t i o n  adopted i n  France 
t o  d i s p o s e  of low- and in te rmedia te -ac t ivPty- leve l ,  s h o r t - l i v e d  radioac-  
t i v e  waste (LLRIJ and ILRW) i s  shallow-land b u r i a l  a t  the Centre  de la 
Manche, which w a s  se t  i n  o p e r a t i o n  i n  1969. The b a s i c  s a f e t y  p r i n c i p l e s  
and technical. o p t i o n s  adopted f o r  shal low land are  reviewed, and t h e  d i f -  
f e r e n t  s t e p s  of waste management a t  t h e  Centre  de l a  Manche are descr ibed.  
F i n a l l y ,  t h e  major conclusions drawn frum t h e  1 2  years  o f  exper ience  
gained a t  t h e  Centre  de l a  Manche are  d e t a i l e d .  

Van Swearingen, F. L. 

INCINERATION OF MICROSPHERES 
I n c i n e r a t i o n  of Low-Level Radioac t ive  Wastes: 1985, Lec ture  Notes, 
Tucson, Arizona, pp. U 1  t o  U 5 ,  March 1985. 

One technique c u r r e n t l y  being irsed hy r e s e a r c h e r s  involves  t h e  i n j e c t i o n  
of radio- labeled iuicrospheres i n t o  animals.  The animals are u s u a l l y  
medium t o  l a r g e  i n  s i z e  and have been i n j e c t e d  w i t h  small microcur ie  
amounts of rad io iso topes .  This makes them l i k e l y  candida tes  for inc tnera-  
t i o n .  Our r e s e a r c h  i n d i c a t e s  t h a t  the carcasses can be i n c i n e r a t e d  wi th  
o t h e r  nonradioac t ive  wastes, w i t h  good r e c o v e r a b i l i t y  of t h e  radioac- 
t i v i t y  . 



24 9 

Vaught, D. L. 

PRO.JECT MANAGEMENT OF RADWASTE RETROFITS 
Waste Management '85,  Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. 6. P o s t ,  ed., Vol. 2 ,  ppa 417-22, 
March 1985. 

Many u t i l i t i e s  a r e  f i n d i n g  i t  necessary  t o  provide  a d d i t i o n a l  r a d i o a c t i v e  
waste p rocess ing  f a c i l i t i e s  a t  o p e r a t i n g  o r  n e a r l y  completed n u c l e a r  sta- 
t i o n s  i n  o rde r  t o  accommodate t h e  ever-changing r e g u l a t o r y ,  p o l i t i c a l ,  and 
socioeconomic environment i n  which w e  opera te .  Th i s  p a p e r  d e s c r i b e s  t h e  
p r o j e c t  approach taken  a t  Duke Power Company t o  provide  a comprehensive 
r a d i o a c t i v e  waste p rocess ing  f a c i l i t y  a t  Oconee Nuclear S t a t i o n .  
Following a h i s t o r i c a l  p e r s p e c t i v e ,  which Inc ludes  a brief d e s c r i p t i o n  of 
t h e  f a c i l i t y  scope, t he  philosophy and raechanics of t h e  project:  team are 
d iscussed .  The g o a l  of t h e  p r o j e c t  team was t o  provide  a f a c i l i t y  t h a t  
could meet t h e  l i q u i d  and s o l i d  r a d i o a c t i v e  waste p rocess ing  needs of 
Oconee wi th in  t h e  r e s t r a i n t s  of a u t i l i t y  budget and schedule.  The unique 
q u a l i t y  of t h e  p r o j e c t  t e a m  approach was t h e  i n t e g r a l  involvement of a l l  
t h e  necessa ry  departments i n  every part  of t h e  des ign ,  c o n s t r u c t i o n ,  and 
s t a r t - u p  phases. The p r o j e c t  team thereby u t i l i z e d  feedback from over 30 
yea r s  oE r e a c t o r  o p e r a t i o n a l  experience.  It is t h e  l ack  of feedback from 
t h e  ever-changing o p e r a t i o n / r e g u l a t o r y  a rena  that  o f t e n  r ende r s  new rad- 
waste systems o b s o l e t e  p r i o r  t o  opera t ion .  

Vavruska, J. S.; Stretz,  L. A.; Borduin, L. @. 

HAZARDOUS AND RADIOACTIVE-WASTE-INCINEKGTION STUDIES AT LOS ALAMOS 
LA-UR-81-1170, Los Alamos S c i e n t i f t c  Laboratory,  May 1981. 

Development and demonst ra t ion  of a t r a n s u r a n i c  (TRU) waste volume- 
r e d u c t i o n  process  are descr ibed .  A product ion-sca le  c o n t r o l l e d - a i r  i n c i -  
n e r a t o r  u s i n g  commercially a v a i l a b l e  equipment and technology has been 
modified f o r  s o l i d  r a d i o a c t i v e  w a s t e  s e r v i c e .  
demonstrated t h e  volume reduc t ion  of TRU waste w i t h  an ave rage  TRU con ten t  
of about 20 nCi/g. The same i n c i n e r a t o r  and of f -gas  t r ea tmen t  system i s  
be ing  modiEied f u r t h e r  t o  e v a l u a t e  t h e  d e s t r u c t i o n  of hazardous l i q u i d  
wastes such as po lych lo r ina t ed  b iphenyls  and hazardous s o l i d  wastes such 
as pentachlorophenol - t rea ted  wood. 

This u n i t  s u c c e s s f u l l y  
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Walker, J. E’., Jr.; Brown, e .  H., Jr.; Dinsmore, G .  B. 

EVALIJATION OF THE PROPOSED Y-12 STEAM PLANT WASTEWATER TREAmENT 
SYSTEM 
ORNL/TM-9234, Oak Ridge National Laboratory, September 1984. 

A wastewater treatment facility has been conceptually designed to treat 
the Y-12 steam plant and ancillary effluents to meet the Clean Water Act’s 
“Best Available Technology” limitations. This report presents the results 
of a program to acquire representative samples of the major effluents to 
be treated in this facility, to characterize these samples, and to perform 
a bench-scale evaluation o f  the conceptual design flowsheet. 

Results indicate that the wastewater can be successfully treated with 
Ca(OH)2 to remove all pollutants, except copper, silver, and TSS, to 
levels specified in the “Probable Limits €or Y-12 Process Waste Discharges 
to East Fork Poplar Creek.” Flocculation of the sludge produced by the 
Ca(0H)z coagulation with Purifloc A23 reduces sludge volume by 69%. 
Results also indicate that vacuum filtration is a better alternative than 
centrifugation for dewatering the sludge, 

Waller, M. J.; Singh, R.; Bloom, J. A. 

RETROFIT OF THE EPA ENVIRONMENTAL EMERGENCY RESPONSE UNIT’S 
IN-SITU CONTAINMENTITREATMENT SYSTEM FOR TOXIC S P I L L  AND . . . 
Earth Tech, Environmental Protection Agency, January 1983. 

A state-of-the-art review of chemical injection methods, in-situ s o i l  
washing techniques, and containment procedures f o r  toxic waste cleanup at 
spills and waste impoundment sites i s  reported. This review was used for 
the redesign of the Environmental Protection Agency’s Environmental 
Emergency Response Unit’s mobile In-situ Containment Treatment Unit 
(ISCTU). It provided guidelines for determining ISCTU system capabilities 
and design constraints. The report is divided into two major topic areas: 
(1 )  chemical countermeasures and ( 2 )  grouting and containment procedures. 
Under chemical countermeasures, soil treatment techniques, such as 
flushing, washing, oxidation, reduction or neutralization, and biological 
degradation, are discussed. Grouting discussions include grout proper- 
ties, grouting techniques, and quality control/quality assurance issues. 
The report contains an annotated bibliography of 35 reports relevant to 
the subject area. 
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Walter, M. B.; Graham, M. J.; Gee, G. W. 

A FIELD LYSIMETER FACILITY FOR EVALUATING THE PERFOREQANCE OF 
COFlMERCIAL S O L I D I F I E D  LOW-LEVEL WASTE 
PNL-5253, P a c i f i c  Northwest Labora tory ,  November 1984. . 

A f i e l d  l y s i m e t e r  f a c i l i t y  e s t a b l i s h e d  a t  the Hanford s i te ,  nea r  Richland, 
Washington, .ts being used t o  de te rmine  t y p i c a l  sou rce  terms i n  a r i d  
c l i m a t e s  f o r  commercial low-level wastes s o l i d i f i e d  w i t h  cement, Dow 
polymer ( v i n y l  e s t e r s t y r e n e ) ,  and bitumen. 

The purpose of t h i s  document is t o  d e s c r i b e  t h i s  f i e l d  l y s i m e t e r  as p a r t  
of DOE'S low-level w a s t e  management r e s e a r c h  e f f o r t s .  In a d d i t i o n  t o  the 
f i e l d  monitoring, which i s  t h e  c e n t r a l  purpose of t h e  program, a series of 
l a b o r a t o r y  t e s t i n g  and geochemical modeling e x e r c i s e s  is  be ing  conducted. 
The goal of t h e  l a b o r a t o r y  and modeling work is t o  de te rmine  which mecha- 
nisms are c o n t r o l l i n g  t h e  release of r a d i o a c t i v i t y  from t h e  forms. 

Uamsley, B. (Editor)  

COMMERCIAL NUCLEAR POWER PLANTS 
NUS Corpora t ion ,  E d i t i o n  No. 1 7 ,  February 1985. 

This  p u b l i c a t i o n  provides  s ta t i s t ics  on commercial n u c l e a r  power p l a n t s  
o p e r a t i n g ,  o r  under c o n s t r u c t i o n ,  i n  the United S t a t e s  today. It a l s o  
t e l l s  which p l a n t s  are now going i n t o  commercial ope ra t ion .  

The p u b l i c a t i o n  i n c l u d e s  a summary s e c t i o n ,  which provides  a b r i e f  over- 
view of t h e  n u c l e a r  u t i l i t y  i n d u s t r y  nationwide and how i t  f a r e d  d u r i n g  
1984. 
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QUALITY ASSURANCE LN CENTRAL PROCESSING FACILITIES 
I n c i n e r a t i o n  of Low-l,evel Radtoact ive Wastes: 1985, Lec ture  Notes E 
Tucson, Arizona, pp.  V1 t o  V 4 ,  March 1385. 

Over t h e  p a s t  s e v e r a l  y e a r s ,  t h e  di .sposal of r a d i o a c t i v e  wastes has  been 
i n  the news r e g u l a r l y .  The r e s u l t  has  been t h a t  t h e  governors of the 
e x i s t i n g  b u r l a 1  hos t  s t a t e s  have r e i t e r a t e d  t h a t  t h e l r  s ta tes  are not  
going t o  be t h e  p e r p e t u a l  dumping s i t e  f o r  t h e  United S t a t e s .  The country 
must f i n d  a l t e r n a t i v e s .  T h u s ,  t h e  r e g i o n a l  Cottipact concept evolved; 
a l t e r n a t i v e  methods f o r  d i s p o s a l  have been researched and developed; and, 
through t h e  changes i n  t h e  10 CFK P a r t  61 and 10 CPK 20.311, an apparent ly  
t i g h t e r  c o n t r o l  on t h e  quality o f  materials being bur ied  has  been i n s t i -  
t u t e d .  

T h i s  paper e v a l u a t e s  how f a r  we have come, as i t  p e r t a i n s  t o  t h e  q u a l i t y  
of our e f f o r t s ;  and where we are going. 

DESIGN OF AN EXPERIMENTAL INCINERATOR FOR ALPHA WASTE 
DP-1521, E. 1. du Pont de  Nernotirs and Company, August 1979. 

An e l e c t r l c a l l y  heated,  c o n t r o l l e d - a i r ,  two-stage i n c i n e r a t o r  has been 
designed a t  t h e  Savannah River Laboratory f o r  burning small volumes 
( 5  kg/h) of s o l i d  wastes, D i s t i n g u i s h i n g  f e a t u r e s  of t h e  des ign  are com- 
pactness, r e l a t i v e l y  l i g h t  weight,  and ease of assembly made p o s s i b l e  by 
u s i n g  p r e f a b r i c a t e d  ceramic components t o  form two combustion chambers 
surrounded by packed-fiber i n s u l a t l o n  w i t h i n  a s t ee l  case. Electric 
g i r d l e  h e a t e r s  around t h e  two combustion chambers provide 600 t o  1000°C. 
These temperatures ,  combined wi th  c o n t r o l l e d  a i r ,  g ive  minimum a s h  
entrainment  and long combustion gas  res idence  t i m e s  t o  y i e l d  lo9  off-gas 
decontamination f a c t o r s  with convent iona l  off-gas c l e a n i n g  equipment. 
A f t e r  decomnlissioning, t h e  des ign  a l lows  f o r  ease of disassembly and con- 
venien t  d i s p o s a l  of t h e  ceramic components, 
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Washington State Department of Soefal and Health Services 

FACT. BOOK: DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTE IN WASHINGTON 
STATE 
Washington State Department of Social and Health Services, 1983. 

The State of Washington, Department of Socfal and Health Services, 
Radiation Control Section, is responsible for the surveillance of low- 
level radioactive waste disposal operations performed by U-S .  Ecology, 
Inc., on the Hanford Nuclear Reservation. U.S. Ecology, Inc., of 
Louisville, Kentucky, is licensed by the State of Washington to operate 
the radioactive waste disposal site on 100 acres of land leased from the 
State of Washington. This fact book is intended to provide previously 
hard-to-obtain information on low-level radioactive waste to parties 
interested in low-level waste disposal in Washington, in the other states 
of the Northwest Regional Compact, and in other regions considering the 
establishment of such disposal sites. The book deals strictly with low- 
level disposal and can be used to give answers to such questions as: How 
much waste comes into Washington? From where? What is Washington doing 
to regulate low-level waste? How does Washfngton compare with the other 
two states with commercial low-level waste disposal sites? This report 
draws no conclusions. Rather, it presents factual information that the 
reader can use to draw hisher own conclusions regarding low-level waste 
in Washington . 

Waters, R a  W.; Noscardini, B. L a  

DESIGN CONSIDERATIONS FOR LOW-LEVEL RADIOACTIVE WASTE COMBUSTORS 
Waste Management '82, Proceedings of the Symposium on Waste 
Management at Tucson, Arizona, R. G. Post, ed., Vol. 2, pp. 497-505, 
March 1982. 

Combustion Engineering's Waste Incineration System (C-E/WIS) uses suspen- 
sion burning in an excess air atmosphere for maximum volume reduction and 
safety. Pyrolysis and starved-air combustion, when applied to the Incin- 
eration of radioactive waste materials, must be considered with caution. 
All waste, from liquids through resin slurries to dry active wastes, can- 
not be handled effectively with these processes. The use of these designs 
results i n  less than maximum volume reductions and increases the potential 
for unsafe operation. The design of C-E/WIS*s combustor is unique in that 
it has been specifically designed to accommodate all the waste incinera- 
tion requirements of an operating nuclear power plant. Full-scale proto- 
type tests of the C-E/WIS have demonstrated its capability to incinerate 
wastes safely with the maximum reduction in V O ~ U I P R .  



2 54 

Waters, R. M.; VoPsdzko, M. - 
THE I14PACT OF PVC ON WASTE L N C I N E R A T I O N  SYSTEMS 
P a p e r  p resented  a t  American Nuchal- Soc ie ty  Conference, Combustion 
Engineering, Tnc., August 1983. 

Governed by i n c r e a s t n g  b u r i a l  c o s t s  and o t h e r  adverse  economlc f a c t o r s ,  
more and more emphasis i s  being p laced  on f i n d i n g  methods t o  reduce v01- 
umcs of power r e a c t o r  wastes.  I n c l i i e r a t i o n  i s  one such method. 

I n c i n e r a b l e  mixes of dry  a c t i v e  waste can c o n t a i n  va r ious  q u a n t i t i e s  of 
po lyv iny l  c h l o r i d e s  (PVCs). These PVCs have an adverse  impac t  a n  inc in -  
e r a t i o n  processes  i n  terms of (1) p o t e n t l a 1  c h l o r i d e  a t t a c k  on process  
materials and ( 2 )  reduced volume r e d u c t i o n  f a c t o r s  r e s u l t i n g  from chemical 
a d d i t i o n  r equ i r ed  f o r  c h l o r i d e  n e u t r a l i z a t i o n .  The end r e s u l t  i s  an  
o v e r a l l  system cast i n c r e a s e  due t o  s e l e c t i o n s  of s o p h i s t i c a t e d  materials 
and an o v e r a l l  c o s t  i n c r e a s e  f o r  packaging, t r a n s p o r t i n g ,  and burying the 
i n c i n e r a t o r  a sh  product. 

Th i s  paper p r e s e n t s  Combustion Engineering, Inc . ' s  (C-E's) s e l e c t i o n  cri- 
t e r i a  f o r  materials i n  t h e  C-E Waste I n c i n e r a t i o n  System. A c r i t i q u e  of 
t h e  impac t  on system volume reduc t ion  f a c t o r s  f o r  a range of PVC i n  t h e  
was te  s t ream i s  a l s o  included. 

Wickham, L. E. 

CALCULATING THE CHEMICAL HAZARD OF RADIOACTIVE WASTE 
ECG-M--19683, E@&G Idaho, Inc . ,  1984. 

Low-level r a d i o a c t i v e  wastes c o n t a i n  a wide v a r i e t y  of subs t ances  t h a t  are 
both  r a d i o a c t i v e  and chemically hazardous. While t h e  r a d i o a c t i v e  charac- 
t e r i s t i c s  of t h e s e  wastes have been de f ined ,  chemfcal components have been 
ignored  from a management and r e g u l a t o r y  p o i n t  o f  view, In t h i s  paper,  a 
methodology for q u a n t i t a t i v e l y  comparing t h e  hazards  of v a r i o u s  chemicals 
w i th  those  of r a d i o a c t i v e  materials is  presented  i n  t h e  form of a w a s t e .  
c l a s s i f i c a t i o n  system. This  system cons ide r s  t h e  hazards  of m a t e r i a l s  
based on i n t r i n s i c  t o x i c i t y ,  p e r s i s t e n c e  through t i m e ,  a v a i l a b i l i t y  t o  a 
human r e c e p t o r ,  and bui ldup  of decay or degrada t ion  products.  
h a s  been a p p l i e d  t o  a number of materials t o  show i t s  v e r s a t i l i t y .  
Examples a r e  providede 

The system 
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Wilke, M.; Fatho, K. 

INCINERATION OF RADIOACTIVE WASTES APPLYING THE “JUELICH 
I NC I N E  RAT ION PRQCE S S ” 
Kaftanlagen Aktiengesellschaft, Hekdelberg, April 1981. 

Development oE the Juelich incineration process started in 1969. Its pur- 
pose was to burn waste from the Juelich nuclear research plant in Germany. 
Today, comprehensive operating experience of  several years is available, 
and a large number of test runs have been made on the prototype plant, 
The data edlected permit the design o f  future incineration plants of dif- 
ferent capaclties and far most different w a s t e  compositions. Incineration 
by the Juelich process Is made in t w o  stages. ‘En the first stage, the 
waste is thermally treated by pyrolysis. Only in the second stage are 
these pyrolysis products burned. Both energy and waste flows are routed 
through the incineratton plant fn a parallel direction. The temperatures 
in the treatment chamber range between 180 and 80D°C. Since the maximum 
temperatures reached during pyrolysis are about 800°C, this process stage 
is to be considered as medium-temperature pyrolysis. In the thermal 
treatment chamber, the waste is initially dried at rising temperatures and 
then degassed and/or gasified and coked. 
completely burned in the combustion chamber at about 900°C using a 
controlled air supply. 

The pyrolysis products are then 

c 

Williams, D. L,; Deacon, L. E, 

NEUTRALI%ATlON METHOD FOR A HYDROFLUORIC ACID RELEASE 
GAT-837, Goodyear Atomic Corporation, October 1976. 

A laboratory investigation of methods for neutralizing a release at the 
hydrofluoric acid tank farm at the Portsmouth Gaseous Diffusion Plant has 
revealed that the best neutralization method incorporates the use of a 
lime-water slurry. In this method, settling of suspended solids in the 
liquid i s  enhanced by the application of sodium dodecyl sulfate, which 
causes immediate flocculation and settling. Dilution and expulsion of the 
supernatant liquid above the flocculated solids result in an effluent that 
meets the 1-ppm fluoride limit established by the U.S. Environmental 
Protection Agency. A fluoride-specific ion electrode is used to determine 
fluoride concentration. This method is being adapted for use in the 
hydrofluoric acid tank farm and is being considered for use at the plant’s 
fluorine generation facility. It could be adapted for use in any facility 
that contains fluoride i n  aqueous solution. 
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Yezzi, J. J., Jr.; Brugger, J. E.; Wilder, E.; Frees tone ,  F.;  et al. 

EPA'S MOBILE INCINERATION SYSTEM FOR CLEANUP OF HAZARDOUS 
SUBSTANCE SPILLS A?JD WASTE SITES 
E P A / 6 0 0 / 1 4 ,  I T  Corpora t ion ,  1984* 

This  r e p o r t  con ta ins  t h r e e  papers t h a t  d i s c u s s  t h e  t r i a l  burn of t h e  EPA's 
Mobile I n c i n e r a t i o n  System f o r  t h e  purpose of des t roy ing  hazardous 
materials on - s i t e -  The t e s t  program c o n s i s t e d  of a series of f i v e  tests 
t h a t  were designed t o  e v a l u a t e  t h e  system's a b i l i t y  t o  des t roy  s e l e c t e d  
hazardous o rgan ic  materials and t o  c o n t r o l  emiss tons  of NC1, p a r t i c u l a t e  
m a t t e r ,  and o rgan ic s  i n  accordance wi th  t h e  requirements of t h e  TSCA, 
RCRA, and t h e  New J e r s e y  S t a t e  Department of Environmental P ro tec t ion .  
Discussed h e r e i n  are ( 1 )  t h e  t r i a l  burn p l an ,  i nc lud ing  t h e  sampling and 
a n a l y t i c a l  program; ( 2 )  t h e  r e s u l t s  of t h e  tests; and ( 3 )  t h e  impact of 
t h e  t e s t  program on the. l o c a l  environment. The f u n c t i o n  of t h e  Mobile 
I n c i n e r a t i o n  System i s  t o  demonstrate t h e  a b i l i t y  of o n - s i t e  thermal 
d e s t r u c t i o n  of hazardous materials a t  remote s p i l l  o r  d i s p o s a l  sites. 
Because t rea tment  of hazardous m a t e r i a l s  i s  c o n t r o l l e d  by s t a t e  and 
f e d e r a l  r e g u l a t i o n s ,  a t r i a l  burn p l an  w a s  developed t o  comply wi th  t h e s e  
r e g u l a t i o n s  and t o  e s t a b l i s h  t h e  performance c a p a b i l i t y  of t h e  system i n  
des t roy lng /de tox i fy ing  hazardous and t o x i c  subs tances .  

PROCEEDINGS OF TNE SECOND PWNUAL KAZARDQUS MATERIALS MANAGEMENT 
CONFERENCE 
Proceedings of t h e  Hazardous M a t e r i a l s  Miliiagement Conference and 
E x h i h t t i o n  i n  P h i l a d e l p h i a ,  Pennsylvania,  June 1984. 

Seventy-three d i f f e r e n t  papers are presented  p e r t a i n l n g  t o  30 s u b j e c t s .  
These proceedings were he ld  as p a r t  of t h e  Hazardous Materials Management 
Conference and Exh ib i t i on  i n  Ph i l ade lph ia ,  Pennsylvania,  June 5-7, 1984. 

Not a l l  t h e  papers presented  a t  t h e  conference were a v a i l a b l e  f o r  publ ica-  
t i o n .  
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Zbgelman, D. A.; Mis, F. J. 

VOLUME REDUCTION OF DRY ACTIVE WASTE - THE MOBILE SERVICE OPTION 
Waste Management '85, Proceedings of t h e  Symposium on Waste 
Management a t  Tucson, Arizona, R. G. Pos t ,  ed., Vol. 2, pp. 517-22, 
March 1985. 

Dry a c t i v a t e d  waste (DAW) produced a t  nue lea r  power p l a n t s  accounts  f o r  
t h e  largest f r a c t i o n  of t h e  r a d i o a c t i v e  waste volume genera ted  and shipped 
for  b u r i a l .  S ince  b u r i a l  of t h i s  waste i s  charged on a dollar-per-cubic- 
f o o t  b a s i s ,  t h e  a p p l i c a t i o n  of advanced volume-reduction techniques  t o  DAW 
m e r i t s  a t t e n t i o n  t o  reduce  a plant's b u r i a l  cos t s .  
the mobile high-force-compaction s e r v i c e  o p t i o n  as an  economic a l t e r n a t i v e  
to c a p i t a l  expend i tu re s  for purchase of volume-reduction equipment. 

This  paper addres ses  

, 
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